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PREFACE TO REVISED EDITION. 


Since the book was Hrst jiuhlisliod over forty years 
•there have nutnrally been some oliaii^jos in the fdeas of 
tcachiiiff Arithmetic. In rovisinK this book I have steadily 
kept those in view and huve tried to embody tlieni here ns^tar 
os possible. * 

The careful reader will observe many ^iddiiioiis 
alterations. Amon;? otliers the following may bo nientionod ; 

1. Stress has been laid on ft ml work. 

2. Graphical illiistratiojis have been ^ivon whore 
necessary, si^eciully in the section on Fnudioiis. 

3. A new section on Dei iinalizution of Money has been 
inserted. 

4. The sections on Approximutioii and Contracted 
Methods have been entirely ro-written and consj|lerubly 
enlarged and the latest methods have been ^iven. 

5. A hr fie number of new and interesting examples 
.mainly token from University and Public Examination 
l^apcrs has been inserted. ^ 

These improvements wUI, it is hopi^d, increase the useful* 
ness of the book, and render it stiU more worthy of the 
approbation which it has hitherto received, 

I sliall be Ki^atcful for information of any errors and 
misprints. 

Calcutta, 

January^ 1933. 

PREFACE TO REVISED THIRD EDITION. 

A new chapter on Graphs of Statistics has been added 
4o increase the usefulness of the book. 

Cai/utta, \ 

Kktohf, m4. t 


] 


P. c. c. 


A. C. C» 




PREFACE TO THE FIRST EDITION. 


Tins worle has horn written witli tlie view of a 

book for nlasss use in uiir Si'Iiools hikI \vhk;I) shall 

suit the cajwitios of the youiMX he;;ijuier and at tho fame 
time moot the YiniuinMuents of the lulvaiiced stiuleiif. 

So far lias been jiossilile within tlie necessary limii:< of 
I ho book, 1 have caref\ijly avoitleil layinc flown arbitrary 
rulC'f and have emhsivourotl to establish tlic leadin^^ pro^<»> 
sitions of the soienco of Arithniot!<* by a proctms oF simple 
veasomiitf, bchur fully eonvinowl that a inero mecliatiieal 
facility in maniimlatiinx (itfuin?s, siiffieient thnuy:h it may bt‘ 
for tht« ealcIllations necessary in every^ilay life, is in no way 
conducive to a huaithy dovelopmcnt of the nmsouiui; faculty. 
I have accordingly explained tho pror,esses of Aritlunotic hy 
means of S[K.*cunen examples Iiilly worked out, and In every 
division <if tlie subject I have Ijotfim with simplo principles 
and have tried to proceed i>y ura<Uud and natural steps to 
those of a more complex nature* 

Com pound uuautitios Nave been asslunod a somewhat 
earlier place than is usually uiven them ; in other parts <d' 
tho subject liowever there is but little departure from the 
common order. Dooiiuals have been trmitcnl as a natural 
extension of tlie coiniuou systmn of notation; Intt tlie 
principles of vubtar fractions have been unulo us<^ of bore 
and there for purposed of explanation. The method adophul 
for the addition and subtr£4ction of Recurring Decimals 
requires no conversion and re*conversion to viUtcar fractions. 
A little more space than usual has been devoted to the 
subject of Problems, and X venture to ho fie that I have been 
able to make Ic simpler and more attractive by means ut 


careful arranj^ement and classification. Although 1 have 
adopt|d the Unitary Method (a method so simple in its ^ppli- 
catiorj and so suitable for young learners) in the section on 
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Prulilems, T liavo not abimduned the Rule of Three ns some 

4 

writers linve done, because I do not consider it to be a 
rnisiciulin^ process, if properly understood. The sections 
on Stocks and other branches of Commercial Arithmetic 
J Imvi! tried to make in some degree complete. And I may 
add that although the hook contains nothing that might 
strictly bo called original, yet it will be found to differ in 
many ways from any existing text-book on the subject. 

^ho ^)ouk contains a large' number of examples for 
exorniso ; these have been worked out several times from the 
printed sheets, yet it would be presumptuous to hope that no 
error has escaped notice. I shall be grateful to Teachers and 
8tudoiit.s for any correction that they may send me. 

T have to thank some friends for valuable criticism and 
advice aifj also for correcting and revising many of the 
proof-sheets. I have the pleasure of expressing my thanks 
also te some of the students of the M. A.-0. College, Aligarh, 
for groat assistance in verifying the answers to many of the 
examples. ‘ 


Ai.roABH, N. W. P., 
Jnnmvj, 1890. 
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TABLES OF MEASURES. 


I 

FiiK Jurther iif/ontM/iott fum to the rcjcnxd to, 

Englifih Honey Table. [Pit^c si] ' 


4 Farthings {q. or/) make 

12 Pence 

20 Shilling!* 

2 Shill 5 iigi»-» l Florin. ’ 

21 Shillings ^ I Ciuinca. 


I Penny (i//.). 

I Slulling {IS. or ir). 

X Pound or Sovereign {/.l 

5 Shillings^! Croun. 

27 Sliiilings*-'* i ^loi(^ore. 


Indian Money Table. Si ] 

3 Pies make 1 l*jcc. 

4 l^ir.e (jr 12 Pic'* ... i .\un.i 

16 Anna^ ... l KkSpee'Hi^ 

1 Rni>cc--ir. 6*/, 


English Jowollors* or Troy Weight. •'A.'] 

(Ch/e/ty u^cd for >v'rv7* ahdjcx^u‘:s.) 

24 drains make 1 Ponnywcighl * [ dwi.). 

20 J*cnnywi*igln^ ... \ Ounce, (i o*.). 

12 Onin.oa ... 1 Pound U ih.,\ 

>>o lhat a i. 


English Standard or Ayoirdupois Weight, [/^rro 


16 Dj-am-* (eh ; * m.ike 
16 Ouncc'^ 

2 S P(nim1*> 

4 Qivai tern 

20 lliindtcdvveighl't . . 

A Mont! St.) - 

A .1*011 lid .Vvenr. — 


1 < )iince (1 0/ ). 

I Pnund(llb.j. 

J Oiiaiicr (i m\\ 

I nundredui iglit (r cwi.) 
1 'Ion ton).' 

14 lb. 

7000 Ihaiti^ Troy. 


Indian Baaar Weight. 

4 Sikis make 

Sikis 

K.anchas oi 5 'Folas 


16 Chataks 
40 Seers 

4 Chdtaks«i Powa. 

5 Scci| •*! Punshur)*. 


' r Tola. 

1 Kqnchfi (Powa-chatak). 
I Chatak (i eh.). 

I Seer. 

1 Maund 'i md.}. 

4 Powas Seer, 

d Pi!iishijrie5«i Maund* 
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Hadras Local Weight. [Page 69.] 

make 


•3 Tolas 
§ Pullums 
5 Seers or 40 VolUtms ... 
8 Vis> 


1 I'ollum. 
I S^er. 
i \ iss. 

I Maiind, 


20 Maiinds 


1 Candy or 

A Madras maund 

= 

25 lb. Avoir. 

Bombay Local Weight. 

i/‘a^ 4 ! 69.] 

4 Dhaus 

make 

1 Kaktika. 

tS U.'iktika'* 


1 Masha. 

4 Masha.H 


X Tank. 

72 Tanks 

w 

l Seer. 

40 Seers 


I Maund. 

20 Maumls 


i Candy, 

A Ilonibay inauiul 


aS Ib. Avoir, 


English Linear Measure. y*agc 70.] 

13 (in.; make i Kooui ftw. 


3 Kuec* 

5I S’ards 

40 }*olcs or 320 yard> 

8 Furlong'S or 1760 yard^ 

3 Miles 

1 I'ole 
9 Indies 
2 Si>an'> or 18 Inchc't 
/. 2 Cubits 
6 Feet 

4 lN)les or 32 Yards 
100 l.inks 


.. X Yard u yd.), 

.« 1 Pole, Kod or l*eich (1 pa) 

.. I Furlong {t fur.). 

.. i Mile u mi.). 

.. X League u lca.\ 

—^ 5 yd. 1 ft. 6 in. 

« 1 Span. 

1 Cubit {//(tZ/i), 

— i Yard. • 

— 1 Fatlioiii, 

■» I Chain 1 Used in land 

«* 1 Chain/ surveying. 




English Square Measure, 72.] 


144 Square Indies .mi. in.^ make l Square Koot ij su. ft.). 


9 Square Feet 
30J Square Yard 
40 Square Poleh 
4 Koodb 1 
•or 4840 sq. yar<ls j 
640 Acres 


I Square Yard^I sq. yd.). 

I Square Pole, Rod or Perch. 
l Rood u ro.). [,i •sq. po.), 

I Acre ;i ac.\ 


... i Square Mile (i sq. mi). 

A i^qtiare cliaio»«22 K22 sq. yards or 484 •tq. yards. 

40 sq. chainsOT i acre. 

i sq. pole *-30 sq. yd. 2 ft. 36 in. 
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Tor Land Measures or Bengau see pages 74 and 75, 

Meaaurea of Solidity. (^ngUsh) 75.] 

172H Cubic Inches make i Cubic Foot(( cu^ ft.). 

27 Cubic Feet ... 1 Cubic Yard (1 cm. yd.). 


Measures of Capacity. {Efisi^s/r) [/V^v 73.] 


4 Gills make 

1 ?inj (i pt.). 

2 Pints 

1 Quart (i qt.). 

4 Quarts 

I (iiiHon (I giiU.\ 

2 Gallons 

1 reck (I v^). 

4 Fecks 

I liiishel ^ bus.). 

i Bushels 

1 Quarter (i qr.). 

5 Quarters ... 

I Load (1 Id.)- 

3 Load^ 

t Last (t last!.. 


A conuins 3O gallons. 


For ilfy goods only. 


Note. A gallon of distilled water weighs exactly ic lb. Avoir. 
A pint of wator weighs a pound and a quarter. [A gallon 
contains 277*374 cubic inchc^^ A cubic foot of water weiglis 
•’aht'Hf 1000 or. Avoir. 


Measures of Time. [/v^<r TdJ 


ho Seconds ^svr.; make 
00 Minutes 
34 Mouis 
7 Days 

365 Days 

366 Days •• 

100 Years 


X Minute (l min.}, 
I Hour*! hr.). 

I Day (I da.). 

1 Week (I uk.}. 

I Vcai a s r.;. 

I Lcap-jciir. 

I Ccntuiv. 


Measures of Angles, 77.] 


60 Seconds (60 ') make 
60 Minutes ^ ... 
'}o Degrees 


I Minute (lA 
i Degree (!•). 

I Right .^ngle (i ri. gIc.X 


Measures of Number, [/'a^r 78.] 


12 Units make 

12 Dozen 

13 Gross 

20 Units ... 

Also 24 Sheets of paper ... 

20 Quires 
lOtl Reams 


I 1 )o*en. 

I Grosb. 

I Great Gross. 

I Score (A'uiri). 
1 Quire. 

1 Ream. 

1 Rale. 
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Apothecaries’ Weight. [Pa^e 7S.] 

(j) Mtasurts of Weight 

Druggists use grain to weigh small quantities and ^\\t pvund 
and oifnee Avoir, to weigh large quantities. Some physicians in 
pi escribing use the following table : 

20 Grains make l Sciuplcs (i scr.). 

3 .Semples ».* , i Drachm j dr.). 

S Drachms i Ounce Troy. 


(i i) .1 Teasurcs of Co fadty. 


60 Minims (m.) 01 diojK 

make 1 Fluid dtaclun (fl. dr.). 

8 Fluid drachms 

... i Fluid ounce (fl. oz.). 

20 Fluid ounn s 

... 1 Pint {<>.). 

8 I'ints 

... 1 Gallon (CJ. 

A teaspoonful 

i h'lnitl drachm. 

A dessertspoonful 

2i Fluid drachms. 

A tablcspoonful 

4 Fluid drachms, 


N6te. Since a pint of water weigli:^ a pound and a quaiter, 
the weight of a iliial ounce of dKtilled water u an oufue Avoir, 


Metric Moasuros. [1'oy.cs 384—389’J 


1 »>» 


( 

J 

1 Multlpk of 

] t.i’MiSth. * 

Viilnme. * 

Wugtic 

1 MlL*irtl ^fiasiih'. 

I 

» 

1 

i 

\ 


0*001 

Millimetre 

1 1 

Millihti'C 

Milligiam 

0*01 

Crntinietre 

Centilitre 

Centigram 

0*1 

1 decimetre 

Decilitre 

Decigram 

I 

Metre 

Litre (inroc. c.). 

Oram 

f 10 

Decametre 

Decalitre 

Decagram 

too 

J lectomctre 

ITe^zoIitre , 

Ileclogiam 

1000 

Isilorjctre 

Kilolitre 

Kilogram 
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I. INTRODUCTION. 

I. A quantity i« anything which may ht r^earded hs heine 

made up of parts like the whole. \Hamblin Smitn, 

Thu5» a sum of money, the length of a rod, the weight of a 
sack of rice, a number of men, are quantities. 

I 

9 , A quantity is called a unit quantity [oY simply a 
when it is used for the purpose of comparing the magnitudes of 
other quantities of the same kind, 3 , LoLL\ 

Thus, a rupee is used as the unit of money when we speak of 
a certain sum as three mptet. A boy is the unit when we speak 
of a certain class in a school as containing fifteen boys. 

3 . That which indicates the magnitude of a quantity relatively 
to its unit is called a numbor. 

Thus, the number ikrss indicates the relative magnitude of the 
quantity ikres rupees as compared with its unit a ruj^e, 

f 

4 . The Ueaauro or numerloal value of a quantity is the 
number ^hich cxpressei how many times the unit is contained in 
the quantity. 

Thus, if we use ^ yard as the unit of length, and spe.ik of a 
certain length as five rds, the number five is the measure or 
numerical value of that length* 

Note. The numerical value of a quantity indicates Us relative 
magnitude. Th^ absolute magnitude of a quantity is indicated by 
its numerical value and unit together. 

9 . A number is called an abstract number, when it not 
attached to any particular unit; as, four^Jivty seven. 

0 . A number is called a oonorotc number, when it is attached 
to some particular unit; 2s, four horses, five men, siven yards. 

7 . AritJuuetiO » a part of the Science which teaches the 
use of numbers. 

II. THE METHOD OF REPRESENTING NUMBERS 

BY FIGURES. 

5. In Arithmetic we represent all numbers by means of the 
ten symbols at figum i, a. % 4 i 6, 7, 8, 9, o, called di^ts. The 
first nine^of tbw figures are ca&d the signifloaiit digits ; the 
last is called Mro. cipher or noaglht. 


J. C. A, X 
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0 . Numbers from toyri^r^ are represented by the nine 

significant digits taken in order. Thus 

one^, two three four five six seven •eight nine 
I. 2.3 4 56 7 8 9 

10 . All higher numbers arc represented by two or more of 
the figures, the following Convention being adopted : 

It is agreed that in a line of figures, the figure in the first 
plaice towards tfie right shall have its simple valued and shall 
represent so many unitB ; the figure in the second place from 
tbs right shall have ten times its simple value^ and shall represent 
so many tens of units^ or teaa ; the figure in the third place shall 
have ten times the value it should have in the second place or 
one hundred times its simple value^ and shall represent so many 
tens of tens^ or hundreds^ of units^ or bundrods ; thus 435 shall 
express one hundred times four units, together with ten times 
three units and also five units more ; or in other words, it shall 
express lout hundreds, three tens and five units : and $0 on, the 
value of a figure increasing tenfold at each step of removal 
tow aids the lett 

11 . The following table, called the Numeration Table, 
gives the respective names of places of figures representing a 
number. 



* The vslue of a figure which it his when it standi by itself ii called 
its Hmth or intrinsk valee^ The value of a figure which it hA in cosss 
(^uence of its potiuon In a line of figures ii called its leeot <4.* aecuitnt^ 
v^lue* 



NUMERATION 


3 


The periods which follow those in .the above table are trillionst / 
quadrillions, quintillions, sextillions, septillions, octillions, etc. 

18 . The symbol o has no value in itself and represents no 
number. In a line of figures, o in the first place (towa^'ds the 
right) indicates the absence of units ; in the second place, absence 
of tens ; in the third place, absence of hundreds ; and so on. 

Thus 

30 represents three tens and no uni/s; 

400 represents four hundreds, no /cns^ also fto Wfi/s ; 

309 represents three hundreds, f/o UnSj and nine units. 

13 . It appears then, that numbers from o/te to ttifte are re* 
presented by ons figure ; numbers from fert to niuety-nint are 
lepresented by two figures; numbers from one hundrtd to nine 
hundred and ninety •nine are represented by three figures : 
numbers from one thousand to nine thousand^ nine hundred and 
ninety^nine are represented by four figures ; and so on. 

| 4 . The method above explained of representing numbers by 
means of ten figures and their combinations was invented by the 
Hindus. But Europeans call it the Arabic Notation because it 
was introduced into Europe by the Arabs who had learnt it from 
the Hindus. 


Nt/MERA TION. 


13 . NumOMtion is the art of reading a number expressed 
in figures. 

Art. 9 enables the learner to read the numbers expressed by 
one figure ; and the following table will enable him to rchd the 
numbers expressed by two figures. 


10 ten 

11 eleven 

12 twelve 

13 thirteen 

14 fourteen 
13 fifteen 

16 sixteen 

17 seventeen 

18 eighteen 

19 nineteen 

20 twenty 

31 twent^*one 
33 twenty-two 


32^ twenty-three 
34 twenty-four 
2$ twenty-five 

26 twenty-six 

27 twenty-seven 
38 twenty-eight 

29 twenty-nine 

30 thirty 

31 thirty*one 

32 thirty-two 
thirty-three 

34 tJdrty four 

35 thirty-five 


36 thiity-six 

37 thirty-seven 

38 thirty-eight 

39 thirty-nine 

40 forty 

41 forty*0De 

42 forty-two 

43 forly-threc 

44 for^-four 

45 forty-five 

46 forty-six 

47 forty-seven 

48 forty-eight 
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49 forty-nine 

50 fifty 

51 fifty-one 

52 fifty-tii'o 

53 fifty*three 

54 fifty-jbur 
5; fifty-five 

56 fifty-six 

57 fifty-seven 
58 »fifty-eight 
59 fifty-nine 
fio sixty 
fiNixtf-one 

62 sjxly-two 

63 ^i'^ty-tliree 

64 sixty-four 

65 sixty-five 


66 six^-six 

67 sixty-seven 

68 sixty-eight 

69 sixty-nine 

70 seventy 

71 seventy-one 

72 seventy-two 

73 seventy-three 

74 seventy-fouf 

75 seventy-five 

76 seventy-six 

77 seventy-seven 

78 seventjwight 

79 seventy-nine 

80 eighty 

81 cighty-onc 

82 cighty-two 


83 eighty-three 

84 eighty-four 

85 eighty-five 

86 eighty-six 

87 eighty-sevea 

88 eighty-eight 

89 eighty-nine 

90 ninety 

91 ninety-one 

92 ninety-two 

93 ninety-three 

94 ninety-four 

95 ninety-five 

96 ninety-six 

97 ninety-seven 

98 ninety-eight 

99 ninety-nine 


10 . When a number is expressed by three figures^ the third 
figure from the right is read as so many kundredy the two remain¬ 
ing figures being read together as in the above table. Thus 

the number expressed by 100 is read one hundred ; 
the number expressed by 340 is read three hundred and forty ; 
the number expressed by 452 is read four hundred and fifty-two \ 
the number expressed by 607 is read six hundred and seven. 


17 . If n number is expressed by more than three figures, 
divide the line of figures by commaf into periods of three figures 
each, commencing from the right ; and read the first period 
(towards the right; as in Art 16, read the second period as so 
many thousand^ the third period as mitliony the fofirth as thousand, 
the fifth as billiony the sixth as ihousandy and so on. The periods 
must be read off from left to right in order. 

Thus 


^ 2435 is read ^two thousand, four hundred and thirty- 

five* ; • 

23,204 is read ftwenty-three thousand, two hundred 
and four* ; 

234,021 is read ftwo hundred and thirty-four thousand 
and twenty-one’; 

324,103,200 is read fthree hundred and twenty-four million, 
one hundred and three iheusastd, two hundred* ; 

36,204,340,432,004 is read 'thirty-six billion, two hundred and four 

iheusand, three hundred and forty million, 
four hundred and thirty-two thousand and four*. 

1,000 represents a thousand ; * 

1,000,000 represents a tnillion ; 

1,000,000,000,000 represents a billion. 
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EXiLMFliliS. L 
To be done first oratly*then in writing. 

Express each of the following numbers in words : 

1 . lo : i6 :48 ; 99 ; 76 :43 ; 50 ; 31: 62. 

2. 100 : III J 902 ; 620 ; 300 ; 103 ; 234 ; 130. 

3 . 9216 ; 5409 ; 5004 ; lOll ; 1210 ; 9000 ; 9999. 

4 . 12345 : 20103 > 4004OJ 50001 ; 90600 ; 89346. 

6. 500000 : 708900 ; 102030 ; 309809 ; 379586. 

e. 7234651 ; 7090709 ; 9000000 ; 7800040 ; 35^7891. 

7 . 3256789* 5 34083092 ; 90009000 ; 55500055, 

789345621 : 390085000 ; 222000000. 

e. 7009056700 5 3259287891 ; 8070088200. 

10. 33500094001 ; 30S506008230 ; 13S79S6428123. 

11 . Wh.it is the local value of each of the signi(ic.int digits in 
the numbers, 72, 359, 4203, 70809, 1300450789 and 3079004078023 ? 

12 . What docs each of the xerocs in the numbers 20103, 
307005060 and 300508230509 indicate ? 

13 . Express in words the least number of five figures and 
the greatest number of four figures, 

14 . What is the greatest number that can be formed with 
the figures i, 3, 5, 8 ? What is the least ? 

16 . What is the greatest number that can be formed with 
the figures 2, 8, 0, 4, 7 ? What is the least 7 

16 . What is the greatest number that begins with 8 and 
ends with i anfl has four figures altogether 7 What is the least ? 

/iOTAT/OJV^. 

f 

18 . Notation is the art of repicscnting by figures a number 
expressed in words. • 

The method is as follows : 

Begin at the left hand, and put down the required figures in 
the places necessary to express the number, according to the Niv 
ineration Table ; and fill up the vacant places, if any, with ciphers. 

Thus, to represent by figures the number, five milliony twenty- 
tight thousand^ three hundred and foury we put down 5 in the place 
of millions or in the seventh place from the right, 3 in the place 
of tens 0/ thousands or in the fifth place, 8 in the place of 
thousands or in the fourth place, 3 to the place of hundteds or in 
(he third place, and 4 in the place of units or in the first place : 
and tb|a we fill up the sixth and second places with ciphers ; 
and the number expressed in figures is 50283^ 
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XZAMPLES. e. 

State io figures : 

1 . TIjirteen ; seventeen ; nineteen ; twelve ; eleven. 

2. Xwenty-three ; thirty-four ; forty ; twenty-seven. 

8. Seventy-seven ; ninety ; eiglUy-four ; sixty-three. 

4 « Three hundred and forty-two ; four hundred and eighty- 
six : five hundred and four i nine hundred. 

6 . Two hut^dred and three ; four hundred and thirty ; five 
hundred and fifty-five ; four hundred. 

16. Slight hundred and ninctv-two ; seven hundred and four : 
SIX hundred and foity ; five hundred and twelve. 

7 . Seven thousand, eight hundred and thirty-five ; nine thou¬ 
sand and twenty-cigiu ; six thousand and nine ; four thousand : 
six thousand and cighty-fivc. 

8 . Five thousand, nine hundred and ninety-two ; eight thou¬ 
sand and seventy-four ; two thousand and three ; four thousand 
und forty ; three thousand, four hundred and three. 

0 . T^welve hundred ; eighty thousand and eight ; eighteen 
thousand, four hundred and fifty-four ; thirty-six thousand and 
twelve ; ninety-thousand. 

10 . Twenty thousand and seventy ; thirty thousand and eight ; 
fifty-four thousand, four hundred ; sixteen thousand and four. 

11 . Four hundred and five thousand ; eight hundred thousand 
and forty ; seven hundred and two tnousand and seventy-four. 

12 . Three million, nine hundred and four ; nine million, four 
Inmdred ; fifteen million and fifty ; one hundred anH eight million, 
three thousand and four ; four million and five thousand. 

18 . Five thousand million, seven hundred thousand and 
twenty-eight ; three hundred and fifteen thousand seven hundred 
und sixty-four million, nine thousand and three. 

14 . ^hree billion and fifty ; four hundred and five billion, ten 
million, twenty thousand and seven ; one billion, one million, one 
thousand ; six billion and six. 

16 . Five hundred and twelve billion, two hundred and fifty-five 
thousand seven hundred and sixty*two million, seven hundred 
and thirteen thousand, four hundred and seventy-three. 

10 . Twelve billion and twelve ; seven hundred billion, seven 
hundred thousand and seven hundred ; three billion, three million, 
three thousand, three hundred and three, 

17 . Seven thousand three hundred and five billion, five Modred 
and two million, six thousand and twenty-four ; forty-seven Ih^illion, 
forty-seven million, forty-seven thousand and forty-seven. 
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16. Stale in figures the least number of seven figures and 
the greatest number of five figures. • 

19. One boy wrote 70007007 and another wrote 777 when toUf 
to write ‘seven thousand, seven hundred and seven’ in figures ; 
what mistakes did they commit i * 

0 

THE INDIAN METHOD OF NUMERATION. 

10 . The following is thg Indian Numeration Table in common 
use : 


& 

o 

^ • 

U M 

u O iA 

S a S 

KHO 


(A 


m 

H-4 


•O 

C 

a 

I- 

■S'O 

S 

® s 

S| 

HH 


198, 76, s 4 | 

The above number is read thus : 


•D 

•g ^25 

XhP 

3 2 I 


One hundred and ninety-eight crorcs, seventy-six lacs, fifty* 
four thousand, three hundred and twcnty-onc. 

Note. The Hindu names of phices of figures arc as follow :— 
a/i'd^ das ha ^ shata^ sakasrCy oyuty lakska (lac), niynfy coti (crore), 
arbud^ padmay kharbdy niiharbay mohapadmay saakUy ja/tidht\ 
antyay madkyay parardhya. 


EXAMPLES. :t. 

Express in words according to the Indian Numeration ; 

1- 345543 ; 3020050 ; 7990570 ; 7050304. 

2. 12345678 ; 3057^0080 \ 45000000, 

3. 230078001 ; 7080904080 ; 3794857612. 

4. 8274057009 5 3500001230 ; 3103705040. 

6. 1234567890 ; 6000789000 ; 5010702009. 

Express in figures : 

9. One lac, fourteen thousand ; seventy-eight lacs ; fifteen 
lacs, four thousand and thirty $ seven lacs and seven. 

7. One crore, five hundred ; twenty-eight crores, three lacs 
and (our; twenty crores; one crore, one lac, one thousand and one. 

SJ Three hundred crores, five lacs, four thousand; one 
hundred and one crores, one lac, one hundred and one. 



ARITHMETIC 


I 




8. Three hundred and twenty^igbt crore$» seventeen Ucs^ 
forty-five thousand, seven hundred and fifteen. 

10 . Seven hundred and five crores, seventeen lacsi twenty* 
four thousand, seven hundred and ibirty*eight 

XL How many thousands are in a lac ? How many lacs in a 
million ? ' How many millions in a crore ? 

12 . Read according to the Indian numeration the number-- 
one hundred and three million, twenty-eight thousand, four 
hundred and one. 

iS! Read according to the English numeration the number— 
one hundred and three crorcs, seven lacs, seven hundred and four. 


THE ROMAN SYSTEM OF NOTATION. 

20 . In this system the symboli chiefly employed are I, V, X, 
L, C, D and M which represent i, 5, 10, 50, too, 500 and 1000 res¬ 
pectively. Again a placed over a letter increases its value a 

thousand-fold ; thus X represents 10,000. 


The following table will explain the method 
any numbpr by means of the above symbols. 

of representing 

I 

I 

XI 

11 

XXX 

30 

CD 

400 

11 

2 

Xll 

12 

XL 

40 

D 

500 

III 

3 

XIII 

*3 

L 

SO 

DC 

600 

IV 

4 

XIV 

14 

LX 

60 

DCC 

700 

V 

5 

XV 

X 5 

LXX 

70 

DCCC 

800 

VI 

6 

XVI 

16 

LXXX 

80 

CM 

900 

VII 

7 

XVII 

17 

XC 

90 

M 

1000 

VIII 

8 

XVIII 

IS 

C 

100 

MCD 

J400 

IX 

9 

XIX 

19 

CC 

200 

MCM 

1900 

X 

10 

XX 

20 

CCC 

300 

MM 

2000 

MDCCCLXXXIX 

1889 


DLXDCCXLII 

560742 


EZAUPLES. 4. 

Express in Arabic notation ; 


L 

VI. 

a. 

IX. 

3. 

XIAX. 

4 . 

xrix. 

5. 

LXXV. 

6. 

CCLXIV. 

7. 

DCIX. 

a 

DCLXIV. 

8. 

MCMXC. 

10 . 

LXX. 

11. 

MMDCCLXIV. 


Express in Roman natation : 





la. 

44- 

18. 

66. 

14 . 

79 . 

16. 

83 . 

le. 

>49. 

17, 

43^. 

18 . 

990 . 

18 . 

»3Siv* 

looodoo. 

ao. 

5 ^ 70 . 

ai. 

3149 . 

aa. 

45978. 

as. 
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llh ADDITION* 

SI. ^ Addition *1$ the method of finding a single number 
which is equal to two or more given num^rs taken together* 

The given numbers are called aummanda, and thp single 
number obtained by adding them is called their Bum or amount. 

SS. The sign + signifies that the two numbers between which 
it is placed are to be aided. Thus, signifies that 2 is to be 
added to 7. The sign + is called the plus signs 7 + 2 *is 

read ^‘seven p/ui two*^ 

• • • 

The sign stands for the words ‘‘is equal to’* or “equals”. 

Thus, 2+3 — 5 states that the sum of 2 and 3 ts eguai to 5. The 
sign - is called the sign of equality, and 2H-3«-S 
^‘two plus three is equal Co five” or “two plus three equals five”. 


The numbers twot ihree^foury five^ etc, being taken 
in order, if we add the number one to any one of them, we get the 
number next following: thus i+i»2; 2 + 1^3; 34.|»4* and 
so on. • 

We oDtain the sum of $ and 3 thus : 

5+3-S+2+X 

-5+I+I+I 

—*6 + 1+1 

-7 + 1 


Results thus obtained are registered in the following table, 
called the Addition Table, which the learner should commit to 
memory. . 


lx 

and 

2 

and 

3 

and 

4 

and 

5 

and 

6 

and . 

I7 

and 

8 

and 

9 and I 

J ilare 2 

1 

are 3 

1 

are 4 

I 

are 5 

1 

are 6 

1 

are 7, i 

are 8 

I 

are 9 

1 

are 20 

2 

... 3 

2 

... 4 

2 

... 5 

2 

... 6 | 

2 

... 7 

2 

... 81 

12 

9 

2 

...10, 

2 

,..11 

3 

... 4 

3 

5 

3 

«•« 6 

3 

... 7 ' 

3 

8 

3 

1 

• 9' 

'3 

...10 

3 

...II 

3 

...12 

4 

... I 

4 

... 6 

4 

... 7 

4 

... 8 

4 

... 9 

4 

•«.io 

4 

..*11 

4 

...12 

4 

...13 

5 

... 0 

5 

7 

5 

••• 8 

5 

- 9, 

5 

...10 

5 

...IX 

s 

...X2 

5 

...13 

5 

...14 

6 

... 7 i 


... S 

b 

1 

... 9 

i 

...lOj 

16 

...IX 

|6 

•••12 

6 

...13 

6 

...14 

6 

...X5 

7 

... 87 

... 9 

1 

7 

...10 

7 

••.II 7 

...12 

7 

— 13 

7 

...X4 

7 

...IS 

7 

...i6 

8 

... 9 


.,,10 

8 

.*•12 

t 

•..12 

8 

...13 

8 


8 

.4.25 

8 

...t6 

8 

•*.I7 

9 

.•,xo[ 

j 

...xx 

9 

.,.12 

9 

«.,X 3 

9 

...14 

9 

••.Ij 

9 

„.i6 

9 

•.•X7 

9 

•ai8 
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Exampfi. Add 7 + 8 +9 ^ 8, 

Process: 7 + 8 - 15 ; iS+9-34 ; 34+8-31. Ans^ 

Note. As facility in meotal addition is the basis of all accu* 
rate facility in the subsequent processes of Arithmetic* the pupil 
should have a sufficient number of exercises in mental addition 
before he proceeds further. The use of fingers should be strictly 
prohibited. 

* EXEBCIBES IN UENTAL ADDITION. 

* M h\ The followinexcrciset sfe not coniiJerecl sufficient; they are 
intended only to show the nature of the questions that might be asked* 

1 . What is the sum of 

(a) 2 and 9 ; 3 and 4 ; 8 and 7 ; 7 and 5 ; 9 and 9 ; 9 and 7 ; 

3 and 7 : 8 and 5 ; 9 and 6 ; 6 and 8 ; 8 and 9 ; 7 and 3 ? 

(fi) 10 and 7 ; 20 and 8 ; 30 and 6 ; 50 and 9 ; 70 and 5 ? 

(r), II and 6 ; 12 and 7 ; 26 and 4 \ 36 and 3^72 and 7 ? 

*(//) 15 and 7 ; 16 and 8 ; 22 and 9 ; 37 and 6 ; 85 and 9 ; 

43 and 8 ; 49 and 9 ; 2$ and 7 ; 68 and 7 ; 98 and 7 ; 99 and 9 ? 

2 . Add 

(а) 5 10 7, to 17, to *7, to 37, etc. 

(б) 7 to 9, to 19, to *9, to 39, 4 tc. 

(c) 8 to 8, to 18, to 28, to 389 etc. 

3 . (a) How much do x and 2 make ? 3 and 2^5 and 2 ? etc. 

(/^ How much do 2 and 3 make ? 5 and 3 ? 8 and 3 ? etc. 

(0 How much do 3 and $ make ? 8 and 5 ? 13 and s f 

When the pupil has acquired a little facility the above question 
msy, with advantagCf be pul in the following iorm : 

4 . Count by increments of 6 starting at 4. 

Aftswer. 4, 10,16, 22, 28, 34, etc. 

8. I have 10 marbles in one hand and 7 in the other ; how 
many marbles have I in all ? 

*Tbe following process in menial addition msy be recommended for 
begiDoert 

l3 + 7 = lS + 5 + 2 = 20-f2B22. / 

But the process should be sWadoned as soon os iscllity in odmtten has 
been acquired* 
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0. Twelve articles make a dozen; how many in two dozen ? 

1 . Ram bad marbles and hS has won 8 ; how many . 
marbles has he now'? 

8. I have purchased a tabic for t6 rupees and a ohair for 
7 rupees ; how many rupees have I spent m all ? 

0. If mangoes are soiling at the rate of 13 for the rupee, 
how many shall you get for two rupees ? 

10 . John bought 25 mangoes and 9 oranges ; how many fruits 

did he buy in all ? ^ 

11 . You are 13 years old ; your brother is 7 years older than 

you ; what is the age of your brother ? ^ ^ 

13 . If I give you 20 rupees I sliall have 15 rupees left in my 
p\irsc \ how many rupees have I ? 

13 . A boy has lost 8 marbles an<l has 27 left ; how many had 
he at first ? 

14 . You have 23 marbles in your pocket ; I give you 9 ; how 
many have you now in all ? 

16 . A man bought 35 maumls of rice on a certain day, and 
9 maimds on the next day ; how many inaunds did he bu>*in all f 

16 « A manS age is 47 years ; how old will he be 7 years hence ? 

17 . If you buy $6 mangoes and your brother 8 more than you, 
how many tloes your brother buy ? 

18 . What is the number frpm which if I take 15 there will 
remain 60 r 

19 . A man bought a table for 7; rupees and gained 5 rupees 
by selling it ; for how many rupees did he sell it ? 

20 . A man give 19 rupees to his wife, 7 rupees to his son and 
4 rupees to his daughter ; how many rupees did he give away 
in all ? 

21 . What is the uxrited length of five roads which arc r, 2, 3, 
4 and 5 miles long respectively ? 

22 . I bought a book for 6 anoas and a bottle of ink for 
4 annas more than the book ; how much did I spend in all ? 

23 . A man sold 9 oranges to more than to A : h<iw 

many did he sell in all ? 

24. Ram bought 2 mangoes at 4 annas each and 8 oranges 
at one ^nna each ; how much did he pay to the fruit-seller ? 

25 . From a rope are cut off first 27 yards, then 8 yards*, and 
there are 7 yards left; what was the length of the rope ? 
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In the case of large numbers the process of addition is 
as follows : 

ExapffpU i. Add together 378, 409 and 56. 

We write down the numbers, one under another, thus 


Hundreds. 

1 

Units. 

3 

1 

7 

S 

1 

4 

0 

9 


5 1 

i 6 

1 

s 

1 

4 

1 

; 3 


E lacing units under units, tens under tens, hundreds under 
undreds, and so on ; and then draw a line under the lowest line 
of figures. Under this line wc place the sum which is found in 
the following way : « 

Wc first add the units, thus (8+9 * 1 - 6 ) units<*3 

tens +3 units ; we place the 3 under the column 01 units and carry 
on the 2 tens for adding to the column of tens. Next we add the 
tens, thus ( 2 + 7 *fo 4 ‘Sl tcn$»i4 tens^i hundred-f 4 tens; we 
place the 4 unaer the column tens and carry on the i hundred 
for adding to the column of hundreds. We then add the hundreds, 
thus (1^3+4) hundreds »8 hundreds ; and we place the 8 under 
the column of hundreds. * 

Mental Process : 8, 17, 28 ; set down 3 , 

carry 3, 9, t 4 ; set down 4 , 

carry 1, 4, 6. 

In actual practice the work is written down thus : 

378 
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Not6 L Accuracy; and rapidity are the fundamental things 
in addition. For rapid work the student should acquire the 
habit of looking ahead and adding two or three numbers accord¬ 
ing toiiis choice and convenience. When the eye is trained for 
that purpose the process of addition may be much shortened as 
the following example will show. , 

Example!. Add together 89763,3S954, 73896,589263, 32157, 
98756. 

7 ^13 Uethod of ConYenieat Grouping* 

2 1 5 1 9'] 6 4I Mental Process; * 

71 3 ] 8 ] 9 6 I 1st col: 3« 13, a6, yi ; set down 2, carry 3. 

SI 81 9 aj 61 and coL : 3,36 ; set down 6, carry > 

3*1 2] IJ 5] 7J 3rd col: 3,10, 27, 37 ,44 1 set down 4 « carry 4. 

918)7 5 6 4th col: 4,18, 29, 39; set down 9 , carry 3* 

37 9 4 e 2 S^hcol: 3,13,25, 37 

Note 2 . It is often convenient to add number horizontally 
from right to left or from left to right without writing them one 
under another in columns, without placing the units under 
units, the tens under tens and so on. But care should be taken to 
add units to units, tens to tens, hundreds to hundreds and fo on. 

Example 3. Find the value of 3125+6309+7844+8623. 

The sum « 23901 . 

Mental Process : 

Units digits (from right to Ieft^3, 7,16, 2I, set down 1, carry 2. 

Tens digits „ „ ,> » 9 ,4, 8 , lO, set down 0 , carry i. 

Hundreds dibits ,» ,» n n <9 7 > I 5 t 18, 18, set down 8, carry i. 

Thousands digits,, ,9 u i, i, % 16, 22, 26, set down 26 . 

2 S. ChdOking of addition rosulta--Add the numbers 
in the reverse order, that is, if the addition has been done from 
top to bottom, add again from bottom to top and viee versa. If 
the addition has been done horizontally from right to left, add 
again from left to right and vice versa. In each case se^ if tne 
two results agree. * 

EXAMPLES. 5. 

AT, Sums should be dieteted and the papili required to read out 
the answers In words. The same sum may be given several times by 
altering the order of the summands* 

Add together 




6 . 
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6. 

56 

7 . 

73 8. 




26 r 

11. 

375 

12. 

879 13 . 


r208 


82 


, 740 


190 

* * « 

16 

7643 

17 . 

429 


248 


7 


5004 


84 


‘*34 , 


9476 

90 . 

, 28 

21. 

58073 


4007 


9705 


350 


368 


9 


78000 


302 


-_.?9 

24 . 

89763 

26 . 

38760 


25964 


5807 


73896 


304 


58926 


29 


32157 


7 


98756 


374 

2 S. 

9038 

29 . 

7 


30054 


7000007 


5028 


34003 


76 


404040 


9 


36000 


938050 


3 » 


40 

8. 90 

10. 79 

37 

i? 

84 

79 

14 . 936 

16 .* 984 

40 

742 

76 


999 

94 ? 

18 . 

3098 10. 

4807 

4 

207 

309 


40 

4 


329 

500 

> • 

22. 

839 23 . 

38756 


2058 

50952 


476 

78095 


8205 

34560 


47460 

32.^? 

28 . 

467895 27 . 

79 


58009 

3025 


5555 

329 


795073 

876502 


567982 

39879 


368000 

300 

80 . 

3578924 31 . 

9357350 


5893679 

2984721 


8279563 

8305902 


9528789 

7650729 


3474923 ‘ 

8472038 


8923463 

5679824 


I'incl the sumof 

82 . 804, 97056, 48, 397834 and 909. 

33 .' 73568, 9340, 8654, 76, 703 and 98.. 

34 ' 74 » 79^48, 3 o?» 8000386, 43 and 3003. 

35 . 300, 785, 897634, 12345, 207 and 2070S. 

ihe'valu^of down the numbers one under another, find 


ae. 432398+7867 + 83989+7030. 

37 . 70 <-8200+7396 + 5678920+97+*. 

88. 3+309+29 +307895+3253 + 500. 

30 . 87+9800000+80234 + 10201+34567+9. 

40 . 3456'+456 + 56+6 + 76 ooo+ 984530789 . 
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41 . Add together the following numbers ; seventy^nioc ; three 
thousand, four hundred and fifty i sUtv-six thousand^ six 
hundred and ninety-four ; four thousanfl and tour ; eighty. 

42 . Find the total of—six hundred and ninety*two ; four lacs, 
forty-five thousand and seven ; ninety-eight lacs^ seven hupdrcd ; 
forty-five ; seven. 

48 . Find the amount of—seven hundred and forty-six million, 
seventy-four thousandi nine hundred and sixty-two ; eighty six 
thousand, five hundred and fopr ; twelve million» seven thousand 
and three ; ninety one ; seven million and seven. 

44 . How much are nineteen + seven lacs, seven*thousand an^ 
seven + three hundred and four crores, seventy-four lacs und 
twent-nine height crorcst eight Ucs, eight thousand and *eigH 
+ seven thousand, seven hundred and lorty-lwo+six+three lacs, 
four hundred and seven ? 

45 . Find the amount of 76, 37S046) 30567, 8, 9345, 300009, 
3708, 309, 37805893, 38, 7933000 and 343. 

40 . What is the number from which if 3457 be taken 479 
is left ? 

47 . A man was bom In 1856 ; in what year was he 34 years 

of age ? * 

48 . January has 31 days, February 28, March 31, April 30, 
May 3u June 30, July 31, August 31, September 30, Cclober 31, 
November 30 and December 31 ; how many days arc there in the 
whole year ? 

49 . State how many boys arc in a school in which there arc 
125 in the first ejass, 87 in the second, 96 in the third, 107 in tlic 
fourth, 70 in the fifth and 256 in the other chisscs. 

60 . A garden contains 327 mango trees, 704 coco<inut trees, 
456 date trees, 528 orange trees and only 25 tamarind trees : how 
many trees are there in all ? 

61 . A certain town, contains 87,903 Hindus, 48.093 aho- 
medans, 723 Europeans, 1,309 Anglo-Indians and 159 other races : 
Avhat is the total population of the town ? 

62 . A gentleman bought three pieces of land in a town for 
9.700 rupees ; be built a nousc on one piece at a co&t of 7,825 
rupees, another on the second piece at a cost of 21,750 rupees, 
and a third on the remaining piece at a cost of 2,729 rupees : 
what sum did he spend in all ? 

63 . We imported 53,89,082 maunds of salt In January 1885 ; 
7,09,284 ntaunds in Febn’a^y and 10,94,803 maunds in March: 
what was the centre weight imported m the first 3 months of ^885 ? 
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04 . I bought four baskets of masgoes ; the first cdptaioed 
346 mangoes i the second £<9 ; the third 19 more than the second : 
and the fourth as many as the first and second together: how 
many mangoes did 1 buy i 

66.* AVhat is the number from which if I first take 708^5 and 
then 85679, there will remain 7040 ? 

06 . In the following square, shew that the sum of numbers 
\n each row, in each colufnn and along either diagonal is the same 
and give the inm. 


>s 

i 

5 

1 

9 

1 

3 

7 

10 

' 8 

12 

7 

>3 

1 

II 

s 

4 

A 1 

1 »4 

1 

6 


A equate like tlie one given above is called a magic aquaro. 


67 . 


Shew that each of tlie following is a magic square. 


5 

3 

7 

7 1 

S 

3 1 

3 

7 

' 5 : 



Shew tliat the following is a magic square. 


1 ^ 

4 

5 

1 

a 

7 

3 

4 

5 

B 

I 

a 

3 

B 

5 

5 

I 

a 

3 

B 

4 

5 

I 

1 a 

3 


68 . 
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IV. SUBTRACTION. 

Subtraotlpn is the method of finding the number which * 
is left when the tmalltr of two given numbers is taken from the 
grtater^ • 

The greater of the two given numbers is called the mibu6nd» 
the less is called the aubtrahond, and the number found by 
subtraction is called the remainder or difforenoe. 

The sign placed between two numbers, signihes that ^hc 
second number is to be from the h^t. Thus 7*4 

signifies that 4 is to be subtracted from 7. The sign — is called 
the minus sign, and 7*4 is read '^seven minus four”. • > 

tiY. It follows from the definition of subtraction that it is the 
process of finding the number which must be added to a given 
number to make a larger given number, llencc subtraction is 
sometimes called onnpUmeNtary addition^ 

Wc arc able to subtract a small number from another, from 
the known results of the Addition Table. 

Example. 7 - 4 * 3 i because 4 + 3 - 7 * 

EXERCISES IN MENTAL SUBTRACTION. 

1 . Take 3 from 8 ; 4 from 9 ; 5 from 7 ; 6 from y ; 5 from S. 

2 . What is the difTerence t^tween 10 and 6 ; 12 and 8 ; 16 and 
9 ; 13 and 7^11 and 6 ; 16 ana 8 \ t8 and 9 ; 15 and 7 ; 17 and 8 ? 

3 . How many does 7 leave from 28 ; 5 from 27 ; 6 from 56 ; 

7 from 99 ; 3 frolh 57 ; 8 from 88 ; 6 from 49 ; 4 from 26 ? 

4 . Subtract 9 from 22 ; 8 from 35 ; 7 from 43 ; 6 from 51 \ 

5 from 60 ; 4 from 73 ; 8 from 86 ; 6 from 93,5 from 81. 

5 (a) What remains when we take 6 from 30, 6 from 24, 

6 from 28, 6 from 12,6 from 6 ? , 

id) What remains when wc take 7 from 100, 7 from 93, 

7 from 86, etc ? 

(r) Count by decrements of 6 commencing at 100. 

' Afts. 100, 94, 88, etc. 

6. Take 7 from the sum of 5 and 6 ; 9 from the sum of 6 and 
8^6 from the sum of 5 and 4 ; 8 from the sum of 6 and 7. 

7 . A boy who had 15 marbles has lost 8 : how many has he 
left? 

8. hhave 17 rupees in my purse i if 1 give you 9 rupees, 
how many rupees shall I have mi i 


j. c A« 2 
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9 . Your brother’s age is 14 years ; yow are 5 years younger 
than he ; how old arc you 

10. In a class there arc 19 boys on the roll ; on a certain day 
6 boys wfre absent : how many were present ? 

11 . A man had 16 ru|>ces ; he gave 7 rupees to his wife and 
the rest to his son : how much did the son get i 

12. A man bought a table for 19 rupees and sold it for 
25 rupees : how miirh did ho gain ? , 

? 3 . There are 37 mangoes on a tree : if 8 be pluckcdt how 
many will be Udt ? 

« 14 . «Ram has 48 marbles ; if (jopal had 9 more than what he 
now has, he wotild have as many as Kam : how many has Gopal ? 

16 . 1 have 16 marbles ; John has 28 : how many more should 
I get to l)ave as many as John ? 

tSK. In the case of lar^ numbers the process of subtraction 
is as follows : 

Example I. Subtract 34 from 86. 

We place the smaller number under the 
greater, as in Addition, placing units 
under units and tens under tens. We now 
take 4 units from 6 units, and set down the 
result, which is 2 units, under the column 
of units : next, we take 3 tens from 8 tens, 
and set down the result, 5 tens, under the 
column of tens. Thus the remainder ob* 
tained is 53. 

In actual practice the work is written down thus 

86 

34 

as will be ^ecn from the next two examples. 

Example 2. Subtract 368 from 952. 

Here, proceeding as in the previous example, we meet 952 
with the dilTiculty of taking a greater digit from a less, and ^8 
to get over this oifTiculty we avail ourselves of the following ^3^ 
principle, usually termed borrowing: The minuend and 
subtrahend may be increased by the same number without altering 
their difference \ and we reason thus : 

We cannot take 8 units from 2 units ; we therefore add 10 units 
to ttte 2 units, making 12 units, and we take 8 units fro^ the is 
units ' "tt down the result, 4 units,1 under tbe column of units. 
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'Having increased the upper number by lo units, we add, by way 
of compensation, [ ten to the lower number, changing 6 tons inu» 

7 tens. We have nqw to take 7 tens from 3 tens, and as we cannot» 
do so, we add 10 tens to the 5 tens, making 13 tens, and we take 
7 tens from the 13 tens, and set down the result, Stem, under 
the column of tenj. Having increased the upper number by lo 
tens, we add, by way of compensation, 1 lutndn d to the lower 
number, changing 3 hundreds into 4 hundicds. We now take 4 
hundreds from <j hundreds, and set down the result, 5 hundreds, 
under the column of hundreds. 

• 

Noto. In Head of the above process it wii\ l)e ])raciicaUy 
convenient to determine how much must be added to the s^b' 
trahend to make up the minuendf * 

Rx.imp^i. Subtiaci 576 from 829. 

We are to find the nunilx*! which being added to 37^* makes 
up 829. 

We place the smaller number under the greater, as in Addition. 
We now sec that 6 units + 3 uDits-9 units ; we theicforc 
set down the 3 undei tlie column of uoit^ : next, 7 tens+ 6 829 

tens 12 tens ; wc set down the 6 under the colnnm of tciw, 57h 

«and oarry i hundred : then, (l'f 3) hundreds+ 3 hundreds8 
hundreds ; we set down the 2 under the column of hundreds. " ^ 

Mental Process : 6 and 3 are 9 ; 

7 and 5 are 12 ; 
carry 1, 6 and 2 arc 8 ; 

Stf. CheoklnK of subtraction rOBults.--Add the result 
to the subtrahend. If the sum is the sanie as the minuend the 
•work is correct. 

EXAMPLES. 6. 

Perform the following subtractions : 


1. 

7^ 

2. 

95 

3. 

356 

4 . 

789 

6. 

7825 


35 


43 


04 


24') 


•!i£i 


64 

7. 

97 

8. 

S6 

6 . 

94 

10. 

93 


22 


4S 


7 ^ 




l‘)0 

il. 

795 

12. 

480 

13. 

977 

14 . 

843 

16. 

904 


606 


39? 


799 


3^4. 


589 

. 

16 

SSijo 

17. 

54090 

18 . 

84321 

19. 

85858 

20. 

54321 


739 


7075 


53789 


58585 


12545 
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36 . 

2 S. 

90. 

32 


20004 22 . 7S9356 23 . 708093 24 . 805400 25 . 7000203. 
‘ 73 i 5 99999 aoj 03 ^53 _ 59 i 955 > 


82439 - 76893- 

790456-82789. 
icKtoooo- 999999. 
. 780004-389210. 


27 . 93405-7990- 
29 . 80000-76438. 
31 - 777770-88889. 
33 . 100956-39897. 


f'ind the mishing figures in the foUowing sums on subtraction : 

34.1 789356,35. 7«8*9« 36 . 8*54** 37 . 70*02«>3 
•_*±*_** 20503 70053 50095* 

r 6P9 3 57 *87 5 *9 •3**47 •*'9*247 

I 

Kill up the misbing lines in the following addition stun : 

38 . 13343 39 . 617532 40 . 9<;9999 41 . 3187019 


078^ JooiiS loooooo 5007009 

42 . What mimber must be added to each of the following 
numbers tn make the sum equal to a million ?—)9» 303^ 9473 ) 
99446 and 43500. 

43 ^hut number must be taken from 93867 to leave 903 ? 

44 . lly how much does a lac exceed twenty-nine ? 

46 . By how much is a emre greater than one thousand and' 
one ? 

46 . By how much is scventy*ni|^e less than ten thousand ? 

47 . The Duke of Wellington was born in 1769 and died ia 

1852 ; how old was he at his death ? ^ 

48 . Sir Isaac Newton died in 1727 aged 85 years : when was 
he born i 

48 . Mount Everest is 29|ioo feet high ; Kinchinjunga is 
28)177 high ; by how many feet is the former higher than the 
hitter ?t 

60 . If the receipts of a railway company are 3)93,450 rupees 
and the expenses 2,80,769 rupees, what are the profits ? 

61 . A merchant bought goods for 3,000 rupees and sold 
them for 3,325 rupees : how much did he gain ? 

52 . if I had 540 rupees more than 1 have, I should be able to 
clear a debt of 10,000 rupees : how much have I i 

63 . The sum of two numbers is 93875. and the greater* 
number is 77359 * what is the smaller number r 

64 . The smaller of two nnmbers i$ 3799, and their pum iS' 
7809^6 : what is the greater number ? 
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65. What Dumber must be sut^racted from 7389 that the 
remainder may be 999 ? 

66. Find the difference between the sum and difference of 
.a million and a thousand. 

% 

67 . A has 39»876 rupees ; B has 3>758 rupees less than A ; 
and C has 876 rupees less than B ; how much has C ? 

68. A boy when told to Write *lhrce thousand^ four hundred 
and five' in figures wrote 30004005, how much more^did he writer? 

69 . A boy wrote 500403 when he was told to write ^hfty 
lacs, four thousand and three* in^figurcs ; how much less id he 
write ? 


30 . The number to which the sign + is prefixed is called a 
positive number ; and the number to which the sign is pre* 
fixed is called a negative number. If no sign is prefixed to a 
number it is to be considered as p**siiive. Numhe^^ connected 
by the sign + or - arc called terme. 

The most convenient method of finding the value of an txpres- 
shti (in which several numbers arc connected by the sign \ or -) 
IS to find the sums of the positive and negative numbers sepa* 
l ately and then to take their dilTcrcncc. 

Example, Find the value of 473-3^»9+63l -403. 

Now, 473+621 «J094 ;^nd 369+403-772 ; 
the result required* 1094-772«322. 

31 . Combined Addition and Subtraotion. 


Example, Subtract the sum of 2435, 4748, 2246 and 1027 
from 20302. 


2 0 3 0 2 


Process : 



243T 

7, 

13, 

21, 

26 

and 6, 32. 

Set down 0 and carry > 

4748 

3 > 

s> 

9 > 

* 3 . 

16 and 4 , 20. 

Set down 4 and carry 2. 

2x46 

2, 

4 > 

11, 

15 

and 8, 23. 

Set down 8 and carry 2. 

10 2 7 

984 6 

2. 

3 . 

5 > 

9 . 

11 and 9 , 20. 

2 and 0, 2. 

Set down 9 and carry 2. 


Note. The sum of the figures in the ist column is 36. Add* 
ing 6 toihis we obtain 33 which has got 2 in the units^ l^>1acc and 
which i 3 the teas! of the numbers (with in the units' place) 
gi cater than 26. 
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EX^UFLES. 7 . 

Find the vnliic of cacli of ihu followin*' LNpi*cssions : 

1. 9F3-724 + 209. 

2 . 8795 - 7386 . 

3. 8703-7035 +3003 -1030 

4 . 1600-924-300-88. 

^ 6. 94567 + 32^5 - 77777 - 304 +64* 

0 , To 753-^994-7 I first add 329, and then lakc the differ- 
eiice of 720 and 699 from the* sum ; what the result ? 

7 . By how inucli is the difference of 7203 and 4980 less than 
their sum ? 

8. By how much docs the sum of 7985-89930(1 7003 exceed 
llicir di/Torcnci! ? 

9 . The ^'renter of two mimhers is 94047, and their difference 
is 909+350 ; what is the other ? 

10 . What number must he added to 3294-408-540 that the 
sum may be one lac i 

11. Subtract by the method of Art. 31 the sum of 2546, 4758, 
3254 and lot? fiom 13681. 

13 . Wiitc down thc^ (missing dibits in each of the following 
examples in addition : 


(I) 286 I 

4942 
50892 

«* ** * 

73*51 


(2) 46807 

37752 
• 70845 

« « • • • 

271021 


(3) 4S*8* 

32* 1 
• *2831 
•346 
73125 


13 . A hoy found that the sum of 673, 32186, 7985 and another 
number was 61321 ; find the missing number. 


V. MULTIPLICATION, 

33 . Multiplication is a short method of finding the sum 
of a certain number of repetitions of a given number. 

The number to be repeated is said to be mu^fiplied by the 
number which indicates hmv of an it is to be repeated. Thus, 
when 4 is multiplied by 3, the result is 4 + 4 + 4 or 12. 

The number which is multiplied is called the multi^lcand ; 
the* number b:f which it is multiplied is called the multiplier ; 
and the resulting number is called the product. 
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The sign of multiplication is x. Thus 7x4 signifies that 
7 is to be multiplied by 4, and is»rcad ‘‘seven into four” or 
“four limes scven'^ , SomctimcH a dot (. )i^ usi^d instead of x. 

33 . The iniiitiplier and the multiplicand may be interchang> 
ed without altering the value of the product. Thus 3 >< 4 ^** 4 X 3 5 
for, 3X4«3 + 3 + 3 + 3“I2, and 4x3-4 + 4 + 4-12. 

This proposition can also be proved otherwise. 

F'or example, to prove thas 5 X 4»4 x 5. 

Place 5 dots in a line, and repeat this line, 4 times. The 
ntimber of dots in a row is 5, and there are 4 rows ; 
therefore the number of dots altogether is 5 multi- • • / •* » 

plied by 4. Again the number of dots in a column • • • • • 

IS 4, and there arc 5 columns : therefore the number • • • • • 

of dots altogether :n 4 multiplied by 5. Ihil the. 

total number of dots is the group is just the same 
however they may be counted. Hence SX4*4X 5. 

The multiplier and multiplicand are called factors of (he 
product. 

34 . The following Multiplication Tables nnist be committed 

to memory by the pupil. ^ 

First Table. 



^ t 

2 

3 




B 

8 

9 

10 

Once 

1 

2 

1 

3 

B 

S 

B 

B 

8 

9 

1 

1 10 

1 

Twice 

1 

•2 1 

4 

B 

8 

10 

12 

1 

1 

1 

14 

16 

18 

20 

Thrice ; 

3 

6 

9 

12 

1 

IS 

18 

21 

24 

27 

30 

4 times 

B 

a 

12 

16 

20 

24 

28 : 

32 

36 

m 

5 times 

m 

> 

10 

15 

20 

26 

30 

35 

40 

45 

1 

so 

6 times 

6 

12 

18 

24 

30 

36 

42 

4S i 

54 

60 

7 times 

B 

14' 

21 

zi 

35 

42 

49 

56 

63 

70 

8 times 

s 

16 

24 

32 

► 

40 ' 

1 

48 

56 

1 

64 

72 

8a 

9 times 

9 

1 -8, 

27 

36 

4 $ 

54 

63 

72 

81 

90 

10 l^mes 

10 

20 

yy 

40 

SO 

60 

70 

80 

90 

100 
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Second Teble. 


IE 






* 


9 1 

10 


II times 

4 


12 times 12 2 


13 times I 13 2 


; 33 44 j SS 66 77 88 99 


108 120 


36 48 60 72 84 


39 65 78 91 104 



14 times '14 1 28 


i 


30 


2 126 ; 140 


2 56 70 j 84 93 


iJUimes 15 30 I 45 60«. 75 90 105 120 1351 150 


16 times ! 16 I 32 48 64 80 96 1 112 128 144^ l6o 


17 times 17 34 51 68 I 85 102 


1531 170 


162 180 


18 times I 18 36 I S4 7^ 


19 times 19 38 I 57 76 95 114 133:152 171 I 190 


I7I 

1190 

180 

1 

200 


20 times I 20 40 60 80 j too 120 140 160 I 180 | 200 


Third Tablo 


16 1 ? 18 I 16 I 20 



1 11 

1 

12 

13 

14 

121 

*32 

143 

154 


12 times 


13 times 


14 times 


15 times 


16 times 


17 times 


18 times 


19 times 


20 times 


176 187 19S 209 220 


144 156 168 180 192 204 216 228 240 


169 182 195 208 221 234 247 260 


196 210 224 238 252 266 2S0 


225 240 255 270 285 300 


256 272 2S8 304 320 


289 306 323 340 


324 342 360 


361 3S0 


400 

































































































































MU VriTL IC ATIOK 2 $ 

EZEBOTSE8 ON THE MULT^IiIOATION TABLE. 

(Ora/.) ^ 

1 . How much is V times 6 ? 8 times 9 ? 12 times 1 1 ? etc. 

2 . Multiply 12 by 8 ; 9 by 7 ; 16 by 9 ; etc. * 

8. What is the product of 9 and 9 ? of 16 and 6 ? etc. * 

4 . What is the sum of 6 repeated 9 times ? <5 repeated 
8 times ? etc. 

6. What number is as great as 10 times ri ? 7 times 9 ? ctc.^ 

0 . If 9 boys have 6 marbles each, how many have they a I 
together ? 

7 . How many rupees are thete in 12 boxes, each containing 
II rupees ? 

8. Sixteen annas make a rupee : how many annas arc theic 
i n $ rupees ? 

0 . Fifteen boys sit on each form in a school, and there are 
fifteen forms ; how many boys aro there ? 

10 . The multiplicand is tt and the multiplier is 13 ; whiit U 
tile product ? 

11 . The factors of a product arc 9 and 19, what is the product ? 

12 . When mangoes arc 20 for a rupee, how many can you buy 
for 5 rupees ? 

13 . There are 7 days in a week ; how many days are there In 
8 weeks ? 

14 . In a house of 4 stories \h«rc arc 15 rooms on each story ; 
how many rooms arc there in the house ? 

16 . If a cow be worth 15 rupees, how much will you have in 
pay for 9 cows ? 

16 On a page of a book there arc 17 lines, and each litie 
contains 19 letters ; how many letters arc there in the page t 

17 . By how much is 7 times 11 less than 90 t 

18 . By how much is 3 times 16 greater than 3$ ? 

19 . What number exceeds 9 times 9 by 19 ? 

20 . How many legs have 7 horses and 3 cows got altogether ? 

35 . We now proceed to show how large numbers aie 
multiplied. 

.Examplt 1. Multiply 2095 by 3. 

We arrange the numbers thus : 

2095 

_3 

6285 product. 
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The product is found in the following way : 

3 times S is i6 iinife ; we set down 6 in the place of 
units, and carry ou \ for adding to tens : next, 3 limes 9 is 
27 tens, and aclding i carried^ the result is 28 tens ; we set down 
8 in the place of tons, and tarry (?//2 for adding to hundreds: 
next, 3*times o is 0,^ and adding 2 carried^ the result is 2 hiin- 
droils : we set down 2 m the place of hundreds : then, 3 times 
2 thousands is 6 thousands ; and we set down 0 in the place of 
thousands. Thus the protluct is 625f5. 

« Mental PrcK"oss : 3 times Si 16 ; 

'carry i, 3 times 9, 28 ; 
rarty 2, , 2 5 

3 times 2. 6 ; 

A Ttie itucli fU w\]\m ilut ihc! iiI)ovg short proecfs is substantially 
the »auie as tie following cxumled proevM^ of adduion. 


2095 

2095 

3095 


ExUutple 2, Mu 

Itiply 

12149 by S. 




12 14 9 

IVoccss : 




• 


5-.45 ; set down j, cairy 4, 


74*5 

14x5 = 70 ; 70+4 

**74 ; set down 74, 



l: 

2 X 3*60^ set down 60. 




EXAMPLES. 

8. 


Multiply 




t 

1. 

23 by 2. 

2. 

33 by 3. 

3. 

21 by 4- 

4. 

39 by s- 

6. 

47 by 6. 

e. 

SS by 9. 

7. 

by S. 

8. 

76 by 9. 

9. 

S, by 9. 

10. 

.329 by 3. 

11. 

405 by 7. 

12. 

879 by 9. 

13. 

3245 by 6. 

14. 

70S9 by 5. 

16. 

9306 by 8. 

10. 

7B956 by 4- 

17. 

S9035 by 7. 

18. 

85503 by 9. 

19. 

34079 by 2, 3i 

4i 5> 

6, 7 , S, 9- 



20. 

Find the value of ; 

12S+725+733 + 72S + 725- 


Supply the missing figures in thefollowing multiplication sums 

21, 4 * 2 7 • 32 . ♦ 2 ♦ 6 * 

_9 _ 1 

mm i m 9 j 2 m 

^0x3*0 ; foro+o+o»o. 
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30 . If we write a cipher to the right of a luimbev its value is 
increased tenfold ; hcnce^ when we mifltiply a number by to, the 
product is obtained by annexing o to the number. Thus 23x10 
^230, Similarly, \vhcn wc multiply a number by too, loco,... the 
product is obtained by annexing 00,000,... to the number. ^ 

Also, if we have to multiply a number by 30, we mily lirst 
multiply it by 3, and then «iuncx o to the result ; the final result 
will be the pioduct requirc<l. So also, if we have to multiply by 
300, we may first multiply by >aiui then annex 00 to the result 

Exitmpli\ Multiply 339 by 600. 

Piocess : 329 

600 

197400 A ns. 

EXAMPLES, tf. 

Find the product of 


1. 

359 hy 30. 

2. 

7035 by 4a 

3. 

3905 by so. 

4. 

703 by 600. 

6. 

39 by 900. 

e. 

S229 by 700. 

7. 

3005 by 8000. 

8. 

9004 by 9000. 

8. 

30303 by 6000. 

10. 

7295 by 90, 800, 

. 7000, 

60000, 500000. 


« 


37. It is clear from the definition of multiplication that, if we 
have to multiply a number by 5, we may multiply it separately by 
2 and 3, and then add the two results : the final result will be the 
piodiici required : if we have to multiply a number by 23 >vc may 
nuilliply it separately by 3 and ?o, and then add the two results. 

Example x. Multiply 728 by 329. 


(A) 7^8 

329 

6552 9 product by 9. 
14560=. „ „ 2a 

218400= „ „300. 

239512-product by 329. 


(B) 728 

329 

6352 

1456 

2184 

‘239512 


Here, to obtain the product of 728 by 339, wc multiply 728 by 
9. 20 and 300 separately, and add the three results. The partial 
products are found by the methods explained in the two prcced- 
ing articles. 

In practice wc do not annex the zeroes in multiplying by 20 
and 300 (because they have no effect in the addition which we 
perform afterwards) and our woik stands as at (B). 


OhseRVk that the multiplier must be placed under the multh 
plicand as in Addition ; also that, in all cases, the first figure on 
the right of each partial product must be placed in the same 
vertical column witn the figure by which the produce is obtained. 
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Note 1 . We may mul^ply by the figures of the multiplier ia 
any order wc like, bearing in mind the foregoing observation. 


/O 728 

.329 

1436 by 2. 
2i«4 by 3 - 
655a by 9. 

239512 


(2) 728 

329 

2184 by 3. 
1436 by 2. 
655 * by 9 ’ 
239512 


Noto 8. When the multiplier or multiplicand or both end 
%ith ciphers, it is convenient Krst to omit them in working and 
then to annex ns many ciphefs to the product as have been 
omitted. 


Example 2. Multiply 37008 by 4203 4309 by 12300 ; 290 by 

343 ; And 4 ^ 3 <» by 437 ®. 


37008 

(2) 4309 

( 3 ) 390 

(4) 40300 

4203 

12300 

*43 

4370 

^ilio24 

12927 

S? 

2821 

74016 

8618 

116 

1209 

148032 

4309 

58 

I 6 l 3 

155544624 

53000700 

70470 

176x11000 


• 18 . Checking of multiplioation re 8 ults.^i) Inter¬ 
change multiplier and multiplicand and repeat multiplication, 
(ii; For the method of '^casting out the niaes*' see Art. 39. 



EXAMFIjNS. 

10. 

Terform the following multiplications : 

1. 

375 X 54 - 2 . 

904x98. 

3 . 740x69. 

4. 

‘4972x345. 5 . 

S762 X 904. 

6. 8072x972, 

7. 

708 X 708. 8. 

S463 X 340. 

9 . 8239 X 5009. 

10. 

89025x8007. 11. 

90407 X 6050. 

12. 133456x70809. 

13 . 

863400x70600. 14 . 

820078 X 9007 

2. 15 . 4S0390 X 8907. 

10. 

8573056 X9000S3. 

17 . 

7390250 X 3009000. 

18 . 

9876507x39421. 

19 . 

3700 X 809025000. 

20. 

8976543x978653. 

21. 

370304x6070370. 

22. 

307650x90060. 

28 . 

784692 X 80075. 

24 . 

830038 X 70030S. 

26 . 

^257650x3257650. 

26 . 

35756x6570002. 

27 . 

309030 X 400800600. 
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Obtain the following products by using one line of multiplica^ 
tion only : 3 

28 . 4329 xn« 29 . 3809x12. SO. 7304x13. 

31 . 7082x14. 32 . 4890x13^. 33 . 8789x16 

34 . 13570 X 17. 36 . 38070 X 18. 36 . 43S6»x 19.. 

37 . There are 192 pies in a rupee ; how many pies are there 
in 3705 rupees ? 

88. A book contains 570 pnges, and each page contains 3749 
letters ; how many letters are there in the whole book ? 1 

39 . If the price of one cottah of land in Calcutta bc 97; 

rupees, what is the price of 335 cottahs ? ^ 

40 . If 39390 persons cross the Hughly Bridge daily, how 
n^any cross in u year of 365 days f 

41 . What is the weight of 739 btigs of ricc^ each weighing 
28 niaunds ? 

42 . How many rupees must be paid for 6 elephants at 3479 
rupees each, and 16 horses at 765 rupees each ? 

43 . A cistern has a leak by which 7S tolas of water come out 
per hour; if the full cistern is emptied in 48 hours, how ^nany 
tolas of water does the cistern hold ? 

44 . Supply the niibsing iigures in the following multiplication 
sums : 


( 5 ) 823 

« « 


« 4 « 4 


r 5 


(ii) *52* 

_ 

7 % *2 
« * * 8 

8 « « * * 


CASTING OUT THE NINES. 

•» 

39 . The following method called ^^caating out the nines'’ 
is frequently employed in testing the conectness of the result of 
multiplication. 

From the sum oj the digits in the mudipUcand cast cut the 
pV iuhtract g as mofiy times at possible) and set down 

remainder ; do the same ikirfgwith the muHipHer j multiply the 
two remainders together; cast out the g^sJrom the result^ and 
set down the remainder; then if the multiplication has been 
performed comedy^ the last remainder will be the same as 
he remaiseder obtained by casting out the g^s Jr^ the sum of* 
e digits in the Product 
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186 X 47 87^2. 

The bum of digits in iS 5 <«ts ; 15-9 gives rcm. 6 ; 
the sum of digits in 47 ^ 11 ; 11-9 gives rcm. 2 ; 
6x2-^12 ; 12-9 gives rcm. 3 . 

Snm of in 8742<»2i ; 21-9-12 ; 12-9 

gives rcm. 3 . 

M /u The lc«t will Ui) If such i niistalce has been comniiUi.(), as 
dcKg not afTtCi thr >uin of ihc digits i>l Ui>* prcKlucti or> incrras*sor 
dccreaaca it by 9 ir a tuuliiide of 9. 

EXAMPLES. II. 

Multiply, and test the result of multiplying : 

1 . 3756 by 73 ^- 2 . 8943 hy 826. 3 . 37S9 by 989. 

4 . 30804 by 3080, fi, 78093 by 8034. 0 . 73980 by 3001. 

7 . 39400 by 3900. 8. 80307s by 390. 9 . 823794 by 8234. 

40 . Exaffifi/c. Find the continued product 
of 28, 8 and 3. 

We multiply 28 by 8, and the product by 3, the 
final result being 672. 


28 

_8 

224 

3 

672 Anj. 


Example, 

nl^eXamlf 

pr 


EZAUPLES. 19 . 

» 

Find the following continued* products : 

L 27x8x2, a 703x85x79 3 . 8030x70x30. 

4 . 59x85x76x5. 6. 3«>5 x9x8xs. 6. 99x88x77x66. 

7 . How much is twice nine times seventy three ? 

8. A day contains 24 hours, an hour contains 60 minutes and 
a minute contains 60 seconds : how manv seconds are there in a 
day ? 

9 . 5 tolas make a chatak ; 16 chataks make a seer ; 40 seers 
make a maund ; how many tolas are there in a maund ? 

10 . A book contains 329 pages, each page contains 27 lines, 
and each ime contains 45 letters ; how many letters are there in 
the whole book ? 

11 . How many mangoes are there on a tree which has 
29 branches, each branch containing 325 mangoes ? 

18 . In a railway train there are 46 carriages; each carriage 
has 6 compartments ; and each compartment contains 8 persons : 
how many persons are there in the train ? 
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41 . The sicutd^ thirds Jourfh,.. power of a number h the 
pi'oduct of tkrety factors c^ach equal to that number. 

There the second power of 2«»2X2*»4; the third power of 2 
»2 X 2X2«8. The second power of n number >$called its square^ 
the third power its cube. The number itself is often called itb 
/irst power. 

The symbol 4^ is used to expiess 4x4; also* 4^ is used to 
express 4x4x4 ; and so on. The small figures 2, 3, arc called 
indie 08 or ostpononta of the power. 

The process of finding any power of a number is called 
involution. 

EXAUFLE 8 . la 

Find the square of 


1. 

3 ) 4 i 

20. 

2. 

24 - 

3 . 

SO- 

4 . 

68. 

6. 

100. 6. 

112. 

7 . 

248. 

8. 

729. 

9 . 

« 74 . 


Find the cube of 








10. 

1,2,3,4.—19,20. 

11. 

93 - 

12. 

too. 

13 . 

879- 

14 . 

555 . 16 . 309. 

16 . 

Find the value of 

2j® + 40®~12 



42 . Combined Multiplication and Subtraction.^It is 
important that the student should acquire facility in combining 
multiplication and subttaction in one operation in a question 
like the following : 

Example. Subtract 7 times 347 from 3283. 

1 

Mental Process : 7 times 7, 49, and 4 , 53. Carry 5. 


' 7 times 4, 28, 33, and 8, 38. Carry 3. 

f ■" ■' ' ^ 

7 times 3, 21,24, and 8, 32. 

N. B. In the first step we have t.ken the lean Dumber greater than 
49 with 3 in the uniik’ place, i.«., 53. In the second step, we havr iskr-ii ilte 
least number greater than 33 with S in the units' place, r.r., 38 ami so on. 


3?.^3 

347 

7 

854 


EZAMPLES. 14 . 


1 . 

3 . 

9 . 


7. 


Subtract 


329x8 from 4827. 

2. 

732x9 from 82170. 

3798 X 6 from 894670. 

4. 

9378x7 from 369812. 

7384x11 from xooooo. 
Add 

6 . 

369 X 12 from 8946S. 

389x41039. 

8 . 

894x9 to 786. 

7345x12 to 3940. 

10 . 

39874 to 329x16. 
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IV. DIVISION. 

r 

4«l. Diyision is the operation by which we find bow often 
one given number, called the Divisor, must be subtracted 
from a Aether given number, called the Dividoad, so that the 
Bemainder, if any, may be less chan the first given number. 

• The }tumber of times the subtraction is performed is called 
the Quotiont. 

4 

« It will be found that 7 units can be subtracted from 30 units, 
4 limest and that then a units out of 30 remain over. Hence» 
when 30 IS divided by 7, 30 is the divideml^ 7 is the divisor^ the 

/A/if is 4 und the remaimUr^ is 2. 

The sign of divison is-r. Thus 30-5-7 signifies that 30:is to 
be divided by 7, and is read “30 divided byf^ or simply “30 by f\ 
The symbol 'bf is also used to denote the same operation of 
division. 

44. It follows from the definition of division that 
Divisor X Quotient 4* Kcmamder^ Dividend. 

% 

When there is no remainder the division is said to be exacts 
In this case division may be explained as the inverse of multipli- 
caiion, the quotient being the oiiinher whose product by tlie 
divisor is the dividend. 


45. Hy division we break np u number (dividend) into equal 
parts : if the divisor represents the magnitude of a part, the 
quotient gives the number ol the parts ; if the idivisor represents 
the number of the parts, the quotient gives the magnitude of one 
of the parts. 

Example I. 30 oranges are divided among boys $0 that each 
boy gets 7 oranges ; how many boys get a share ? {Arts. 4 boys^ 

Examples. 30 oranges are divided equally among 7 boys; 
how many does each boy get ? {Arts, 4 oranges each, 2 oranges 
lemainder.) 

W. The teacher 8b*>ul<] explain how in both of these coses the 
r suit may be obtained by repeated subtractions. 

46. The division of numbers not greater than 400 b^ 
members not greater than 20 1$ effected by means of the Multi¬ 
plication Table. 
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Example. Divide 59 by ?• 

Here, wc have to find how often 7 may be subtiacted from 59, 
on n other words, huw many iimes 7 is contained in 59. 

Wc may find the quotient and the remainder by successive 
subtractions of 7 front $9. But wc arc saved the trouble of 
repreated subtractions by usin^' a known result the MuUiplica* 
ion TabV. Thus, since 8 times 7 is 56, 59 >7 ^ives 8 as iiuoifont 
and 3 «i.s remainder 


EXEBCISES IN MENTAL DIVISION. 

ir* 

1 . I low many times is 5 contained in 20 ? 8 in 72 ? 9 in 54 'i 
14 in 14 ? ifj in izA ? etc. 

2. How many times can you subtract 7 from 56 ? 6 fiom 48 ? 
9 from ? IS from 306 ? etc. 

3 . Divide 84 into 7 equal parts ; 104 into 17 equal pints ; etc. 

4 . Wliat is the fourth part of 36 ? sixth part of 54 ? twelfth 
part of io 3 ? etc. 

5 . In 54 how many times 4, ami how many over ? hov/ many 
times 5, and how many over ? etc. 

6. What is the remainder when 7 is subtracted as often as 
possible from 64 ? 6 from 42 ? 8 from 84 ? etc. 

7 . Find the quotient and remainder when 43 is divided by fi ; 
70 by 8 ; 85 by 9 ; 190 by t6 ijJtc. 

6. How many times does the fourth part of 72 contain 3 ? 
fifth pait of 70 contain 7 ? etc. 

9 . 135 man goe:i were divided equally amon)' 15 boys; how 

many did each get ? 

10. 54 oranges arc distributed equally among the chifdrcn of 
a family, and each one gets 9 ; how many children are there iu 
the family ? 

11 . There arc 16 annas in a rupee ; how many rupees are 
there in 144 annas ? 

12 . I bought a dozen chairs for 72 rupees ; what is the price 
of a single chair ? 

IS. How many yards of cloth at 12 annas each can 1 buy for 
iSo annas ? 

14 . How many dogs have 80 legs ? 

4 

47. When the dividend and divisor are any numbers, the 
process of division is as follows : 


J. C. A. 3 



34 


arithmetk; 


Example. Divide 8!:i909 by 24. 

The form of the operation h 

24 ) ^8909 ( 3704 Quotient 
7 ±^ 

169 

i68_ 

109 

9ti 

13 Remainder. 

* The explanj^tion is this : 

V/c first lake 8, and \vc find that 24 i$ not ruotaintd in it : we 
Werefere take 88 and find how often 24 is contained in 88, and as 
it i& contained tillee times, we set down 3 as the first figure in 
the quotient ; t1\en muUiply 24 by 3 and subtract the result 72 
from 88 : to the remainder )6 we bring down the next figure in 
the dividend ; then, as 24 is contained in 169 seven times, we set 
down 7 as the second figure in the quotient ; then multiply 24 by 
7 and Huhtract the result 168 from (69 : to the remainder 1 we 
bring down the next figure in the dividend ; then, as 24 is not 
contained in 10 we set down O as the third figure iu the quotient 
and bryig down 9, the nest figure in the dividend ; then, as 24 
is contained in 109 four times, wc set down 4 as the fourth figure 
in the quotient ; then multiply 24 by 4 and subtract the result 96 
from 109. Wc thus obtain 3704 as quotient and 13 as remainder. 

M B. Th«* student will see that in the , oca/wv 

above process what we really do it this j from 
the dividend we first subtract 3000 tisies 24, 

next from the remainder we subtract 700 7 ^ 

times 34, and then from the second icuainder i 69 oo 

we subtract 4 times 24 ; we therefore altogether * 109 ( 4 

subtract (30^-1-700+4) or 3704 Umes 34 from 0 

88909* The form of this extendetl operation Remr* 13 3704 Qt* 
is shown at the tide. 

49. Tb.e Position of the Quotient. —In working out the 
above division sum we have placed the quotient to the right of 
the dividend. The following operation in which the quotient 
has been placed a^ove the dividend will be found more useful. 

37»4 3704 Quotient. 

24 ) 88^ «4 ) 88909 


72 

(thousands) 

73 

169 

(hundreds) 

169 

I6ii 


168 


109 (units) 109 

96 » _?6 

13 n 13 Remainder. 
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The process of divisioR is the sam# as before. Hut it sliould 
bO'Observed that 

(i) The first di^it (3) of the quotient is placed just above the 

last di^it (H) of the partial dividend, (8H thousands), used in the 
first operation. • ^ 

(ii) Theie must be a digit above each of the remaining digits 
of the dividend. A check K thus, obtained on the number of 
digits in the quotient. The juistake of omitting u r.vrn in liic 
quotient is, therefore, avoided. A> for example, here the 
fifjuie of the dividend has not been u->od ; so thci^ is a gap in 
the tens place of the iiuolicnt which is filled up with a zero. 

(iiil 'fhis method gives the •Wtf 'va‘t/f of each digit of ?fJe 
quotient as soon as it is written down. Tinis, the first digit (.3) 
of the ^juotiont is placed above the thousands digit (8) of the 
dividend and, therefore, its *ocal value is 3000. 


7 V/E iTAIJAN METHOD OF DU ISIOH. 


4 V. This an abbreviated lucthrH] of performing ordinary 
Long Division. In it at each stage of the woik corresponding to 
a digit in the quotient, the multinlication and subtraction are 
combined in one operation and all the working is done mentally ; 
only the successive remainders arc written down. (See Art. 42). 

The following example will explain and illustrate this method 
of division. 

For convenience of compar^on it has aUo been worked out 
in full according to the ordinany method of Long Divibion. 


ExatnpU, IJivide 740619 by 392. 
Ordinary Melht^d, 


Kalian At rifted. 


IJ25* 

592 ) 7406*9 

592_ 

14^ 

11S4 

3021 

3960 

619 

27 


I 25 X 

592) >40619 

t4S6 

3021 

619 

27 


The mental work in the Italian Method of Division is as 
follows :— 


(i) 1 two, 2, and 6, :o ; set down 8, carry i. i nine, 10, 
and 4 , 14 ; set down 4, carry 1. 1 five, 5, 6 and 1 , 7. Set down L 
Bring down 6 from the dividend. 
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(ii) 2 twos, 4, and 2, 6 ; carry o. 2 nines, and 0, i8 
carry I. 2 fives, lo, ii, ajfti 3 , 14. Bring down i from the 
dividend. 

(iii) i twos, 10, and 1, 11 ; carry i. $ nines 4;, 46, and 6, 52 ; 
cacry 5 * ^ 5 fives, 25, 30. Bring down 9 front the dividend. 

(iv) 1 two, 2, and 7 , 9 ; carry o. ri nine, 9, and 2 , 11, carry i. 
1 five, 5, 6. 

Thus the quotient is 1251 and the fcinainder is 27. 

^OtO. Thc» stiulent is advised to try this method for a 
few days. The practice will convince him of its superiority 
qjdiniuy method. But it must be pointed out that the 
Italian Method is much more IRihle to error, and an error is 
difficult to detect. So beginncr!» should take great care when 
using this method. 

mt. Checking of OlTision results .—(0 Multiply quotient 
by divisor, add remainder to the product; result should he the 
dividend. (2) Divide dividend b> quotient ; result sliould be the 
original divisor, with the same remainder as in iiucstion set. 
(3} Subtract remainder fiom dividend ; tcsult should be the 
product 6f divisor and <iuottcnt Use the method of ^casting 
out the nines'. 

EXAUFIiES. 15. 


Divide 


1. 

376 by 2. 


2. 

9234 

l>y 2. 



8 . 

7085 

by 2. 

4. 

7000 by 3. 


6. 

8025 

by 3. 



6.. 

90J26 

by 3. 

7. 

82045 by 4. 


8 . 

32813 

by 4. 



e. 

45678 

by 4. 

10. 

1234s by 4. 


11. 

100200 

' by S- 



12. 

77777 

by 5. 

13. 

90403 by 6. 


14. 

87345 

by 6. 



16. 

78934 

by 6. 

le. 

3789 by?. 


17. 

45986 

by 7. 



18. 

32480 

by?- 

10. 

38474 by 8. 


30. 

34 S 09 

by 8. 



21. 

16042 

by 8. 

22 

72124 by 9. 


23. 

90001 

by 9. 



24. 

78000 

by 9. 

26. 

38972 by 10. 


26. 

(1) 24560 by 10 


( 3 ) 

32000 

by 10*. 

27. 

Supply the missing figures so 

tbat 







(0 149# may be exactly divisible by 6 

• 

9 




(2) 33*9 

13 

33 

33 

33 

13 

9 

9 




( 3 ) 

»» 

31 

33 

It 

33 

9 

• 

9 




( 4 ) 64*6 


3t 

3« 

33 

33 

8 

4 

t 




( 5 ) 57*3 

n 

31 

31 

31 

It 

7. 
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Divide 

* 28 , 77777 by ix. 20 . 3904 * by i6. 30 . 57084 by 19. 

31 . 73043 by 37. 32 . xoooo by 59. 33 . 7070 /'» by 62. 

34 . 35896 by 88. 35 . 28933 by 329. 30 . 130x3 by 269? 

37 . 89089 by 553. 38 . 398406 by 879. 30 . 700000 by 99 r. 

40 , 999999 by 8888. 41 . 3270457 by 1002. 

42 . 7766334 by 7634. * ‘ 43 . 9997770 by 3906. 

44 . 47946387 by 7207, 46 . 987654321 by 8642. 

40 . 123436789 by 98765. 47 . 187654321 by 12345.^ 

* 48 . 1080924890 by 72034. * 40 . 1200730092 by 897324. 

60 . 3840789090c by 90733. 61 . 2089^0563000 by 870056. 

62 . 297506823 by 708076. • 63 . $67892314670 by 8976867. 

54 . 7801349202713 by 926 • 66. 9876340456789 by 999 * 

Perform the following divisions by the lioHan method : 


66. 

38956 by 26, 

67 . 

9^jloo by 4S 

68. 

10020 by 74. 

69 . 

47500 by 9t. 

00. 

97856 by 141. 

61 . 

2653f^y 584. 

62 . 

36780 by 628. 

63 . 

30321 by 68i. 

64 . 

S «9345 l 5 y 345 ^'- 


06 . 2080400 by 5456. 

60 , The product «if two numbers is 337435 ; one of tlieiii 
is 705 ; what is the other ? 

67 . How many men wfll receive 113 nipocs each out of 
4fVjS rupees ? 

08 . !Iow often must 817 be taken to make up 431376 ? 

09 . What number mnltipliod hv 493 will produce 6409 ? 

70 . I subtract 3405 from 780953, then subtract 3405 from the 
lemainder, and so on : how often ran \ do this ? 

71 . The quotient is 307, the divisor 9*1 and the remainder 29 ; 
what is the dividen d ? 

72 . The population of a certain town U 345330, and one oin 
of 43 dies annually ; how many die in a year ? 

7 5. A gentleman*s yearly income is 19500 rupees ; how much 
must he spend per week so that he may neither save nor borrow ? 
(There arc 52 weeks in a year.) 

74 . A ship sails 125 miles a day ; how long will it take to 
sail a distance of 32000 miles ? 

76 . 2750 bottles are to be packed inboxes, each hofding 
12$ bottles : how many boxes will be requited. 
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S/rORT DIVISION. 

5 I« Tlic process of division niay be greatly shortened when* 
the divisor does not exceed 20. 

« 

‘ Exa^nple. Divide 8259 by 6. 

, 6 ) 8259 

Quot. 1376, rcm. 3. 

4 

.iWe draw a line under the dividendi and under this we set 
down the successive figures of the quotient, the multiplication, 
subtraction, etc being performed mentally. 

EXAMPLES. 16. 

Divide, employing .Short Division, 


1. 

34561 by 2. 

2. 

78930 by 3. 

3. 

80358 by 4 - 

4. 

12792 by 5. 

S. 

23057 by 6. 

6. 

9S400 by 7. 

7. 

34567 by 8. 

9 

19870 by 9. 

0 . 

34367 by 10. 

10. 

^0046 by 11. 

11. 

807040 by 12. 

12. 

135689 by 13. 

13. 

450782 by 14. 

14. 

743080 by 15. 

15. 

935862 by 16. 

16. 

3890457 by 17. 

17. 

S207305 by 18. 

18. 

1234567 by 19 


19 . Each of 34567119, 80704030 and 987654321 by 2 , 3 , 4 . 5 » 
6,...19, 20 separately. 

20 . Work examples i to 26 of B.yMiiplti 15 by Short Division. 


VII. PROPOSITIONS IN THE FUNDAMENTAL 

OPERATIONS. 

US. To And the sum of auy number of the natural 
iiumbefs bogiuning with 1. 

Rule. Mulltp^y the f(tsi tmmber by the ftett higher rumbery. 
a}td divide the result by z. 

Example r. Add together i + 2 + 3+4 + ss. + iS- 

Here the la:»t number is 15, and the next higher number is 16 ; 
their product is 240 : therefore the sum required*240*^2»120. 

Exa/ttp!e2. Add together 2i + a2+23 + .,. + 35 . 

Here, add together the numbers from t to 3$, and also the 
numbers from ( to 20 ; and subtract the latter sum from the 
former. 
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53. (Hven the sum and difPduence of two numbers, 
to find the numbers. 

Rule. To get the greaUr numbtr^ adJ the sum and d^treucc^ 
and divide the result by To get the smaller number^ sfsbtra^i 
the difference from the sum^ and divide the result by 2. 

Example l. The sum of two numbers is 40 and tl)ctr 
difTcrcQcc is 16 ; what is tho greater number ? 

Process: 40+16-56; 56+2 — Ans^ 

Example 2. The sum of two numbers U 59 and their difference 
is n ; what is the smaller number^ 

Process : 59 - 11 -48 ; 48+3-24. Ans. 


EXAMPLES. IT. 


Find tlic value of 
1 . 1 +2 + 3 + ... + 30. 

3 . 1 +3 + 3 + ...+45. 

5 . 1+2 + 3+... + 100 
7 . 40+41 +42 + ,.. + 90. 


2. 1+2+3 + ... + 3a 

4. 1+2 + 3 + ... + 75*^ 

6. 7+8+9 + —+ 50. 

8. 100 + lOl + 102 + ... + 200. 


9 . The sum of two numbers is 370,and their difference is 114; 
what is the greater number i 

10 . Find the greater of twe/numbers of which the sum is 89251 
and the difference is 38s. 

11 . The sum* of two numbers is S3957, and their difference is 
74821 ; what ii the smaller number ? 

12 . Find the smaller of two numbers, of which the sum is 
79358 and the difference is 3456. 

13 . The stun of two numbers is 8527 and their differ^ce is 
739 ; find the numbers. 

14 . Find the two numbers* of which the sum is icooo and the 
difference is 8S8. 


54 Multiplication by factora 

Example i, Multiply 329 by 35. Here 35 —7 x 5. 
Process : 329 

2303 

, js 

1151*5 Ans^ 
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Example 2. Multiply 172; by 217, and by 721 ^ making in each 
ca&e only two partial n)uItipfi cations. 


(0 

1725 

(2) 1725 

i 

217 

721 

9 

12075 

12075 


36325 

36225 


374325 Aus. 1243725 A ns. 

Xcre, we multiply by 7, and by 2t ; but the product by 2i is 
obtained by multiplying the first product by 3. 

«U4 AbbroTiated metboda of multlplioatlon. 

I 

(a) To multiply a number by 5, annex 0 to the number, and 
divide the result by s. Thus, 172 x 5^17204*2*860. 

Example, Multiply 172 by 15. 

2) 1720 - product by xo. . (i) 

860 * product by 5. (2) 

Adding (0 and (2), 2580 * product by 15. 

(^} multiply a number by 25, annex oc to the number, and 
divide the result by 4. Thus, 38x25*3800 4-4*9^0. 


Bxamp’.e i. 

Multiply 38 by 35. 

4)3800 

930 product by 

25 - 

... ... (1) 


3S0 «a l^oduct by 

10. 

. (2) 

Adding (1) and (2), 1330 * product by 

35 - 


Example 2. 

Multiply 38 by 75. 

4 ) 3800 * product by 

i 

too. 

» 1 e 94 e (^ ^ 


930 -• product by 

25* 

S s ♦ s » 1 


Subtracting (2) from {t\ 2850 — protluct by 75, 


(<*) ^ To multiply a number by 125, annex 000 to the number, 
and divide the result by 8. Tims, 89x 125^890004-8* 11125. 

(^0 To multiply a num 1 >er by 9,99,999,9999,..., annex as 
many o's as there are 9"s in (he multiplier, and from the result 
subtract the number itself. Thus, 345x99*34500-•345*34155. 

(e) To multiply by a number which differs but little from 10, 
100, 1000, loooo,..., we employ a method similar to the above. 

Example, Multiply 345 by 998. 

345 X1000 *345000 

345 ><2 ■ (>90 

By subtraction, 3443 ^^ Afts. 
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M. Abbreviated method of sijuariiig a given number. 

If the given Dumber contains two figures To and from tlic 
given number add and subtract the unit figure ; multiply the two 
results together, und to the product add the square ofithe unit 
figure. If the given number contains three (or more) figures, tuV^ 
irom the eod two (or more) figures instead o( the unit figure. 

Examplt X. f'ind the square of 47, 

47 + 7-54 ;* 47 ^ 7-40 ; 

54x40-2160; 7*-49 ; 

47*-2160+ 49-2209. 

Example 2. Find the square of 346. 

345+46-392 ; 346-46-300 ; 392x300-117600 ; 
346*-II7600+46^ 

Now, 46+6 — 52 ; 46-6—40 ; 52x40-2080 ; 6^—36 ; 

46* - 2080 + 30-2116. 

Hence 346*-117600+2116 —119716. 

EZAUPLES. 18. 

Multiply, using factors not greater than 20» 

1 . 728 by 24. 2 . 8025 by 42. 3 . 9343 by 72. 

4 . 921 by 144. 5 . h73 by 280. 0 . 742 by 126. 

Obtain the following products by two lines of multiplication only. 
7925x328. 8. 82S*X729. 8. 3842x321. 

10 . 392 X 305. ^ 11 . 526 X 848. 12 . 734 X 4812 

13 . Obtain the pro<luct of 2356 by 123255 by three lines of 
multiplication. 

14 . Multiply 8273 by 147497 making only three partial 
multiplications. 

Obtain the following products by the method of Art. 55. • 


15. 

725x5. 

10 . 

329x5. 

17. 

812 X 5. 

18. 

84X25. 

19. 

729x25. 

20. 

92x25. 

2 L 

93x 125. 

22. 

I25X 125. 

23. 

207 X 125. 

24. 

112x99. 

25 . 

282x999. 

26 . 

204 X 9999, 

27. 

421 X 99S. 


28. 

4268 X 

980. 

29 . 

827x9997. 

30. 

739x50. 


31 . 

371X1 

5 - 

32 . 

892x35. 

33. 

709x75. 


34. 

304x1 

5 * 

36. 

-789x75. 

Find, by the 

: method of Art 

. s6, the squat e of 



^0. 

35 - 

37. 

55 * 

38. 

86. 

39 . 

97 . 

40. 

325. 

4L 

465- 

42. 

779 - 

43. 

89 i. 
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57. Division by factors. 

When the divisor is a number which can be broken up into 
two or more sntall factorsi the division may be effected conve¬ 
niently, hoth for rapidity and accuracy, by dividing successively 
by thes^ factors employing the method of Short Division. The 
sm illest factor should be taken as the first divisor. Hut the 
greht difficulty with beginners, in connection with division by 
factors, is the determination of the true I'Omainder. The follow¬ 
ing examples explain and illustrate the processes to be used. 

Exampfe i. Divide 1 S 792 by 4S. Here 4tSa6 x 

^Process t 6 ) IS 792 

8 ) U632 

339 quotient. 

ExampU 2. Divide 934 by 24, Here 24-4 x6. 

Process : 4 ) 934 

6 ) 233 groups of 4 » and 2 units remainder. 

38 groups of 24, and 3 groups of 4 remainder. 
The quotient is 38. 

The oC^ainder*2 units4* 5 groups of 4 

•- 2 +{ 5 X 4 ) 

•«2 +20 

- 23 . 

Example 3. Divide 78234 by 103. Here 103^3 x 5 X 7. 

Process : 3 ) 782 U 

5 ) 26084 groups of 3, and 2 units remainder. 

7 groups of 13, and 4 groupsiof 3 remainder, 

745 groups of 105,and i group of 15 remainder. 
The quotient is 745. 

The remainder = 2 units+ 4 groups of 3+1 group of 15 

= 2 + (4X3)+(ixis) 

‘•-2 + 12 + 15 

-29. 

The work in Examples 2 and 3 may be set down conveniently 

Example 3. 

3 )J§« 54 . 

5 ) 26084 ...2..^ 2 
7 ) 5216 ..4...12 
Ql. 74 S...I...I 5 

29 remaioden. 


as under : 

Example 2. { 

4)j9i4 

6 ) 233 ...a... 3 

Qt 384..5.M20 

22 remainder/ 



PROPOSITIONS IN tSk FUHDAMKNTAL OPERATIONS 


43 


The fotlowing^ rule is easily deduced from the above example? : 
In all cases, 

The tuic remainderi»l R + (3nd Rx ist dvr) 

+ ;3rd R x i$t dvr. x 2nd dvr.) +etc, 


38. Abbreviated methods of division. 

(1) To divide a mimber by lo, ... cutofFong, 

two, three,.figures from the right of the number ; the figures 

oat off will give the Remainder and tlic remaining figures the 
tjuoticnt. Thus, when wc dividf 53^74 too, the tiiKaient^./* 
532, and the remainder is 74. 

(2) To divide by any number ending with ciphers, cut off the 
ciphers from tlie divi'ior and as many figure^ from the right of the 
dividend ; then divide the lemaining figures of the dividend by the 
remaining figures o( the divisor, and to the icmainder annex the 
figures cut off from the ilividend to get tlic total remainder. Thun, 
It VV6 have to divide 3754 by 70P, wc divide 37 by 7, which gives 
5 Lis quotient and 2 as lemaindor ; the total remainder is 254. 

(3) To divide a number by 5,15, 35 or 43 multiply thelflimher 
by 2 and divide the result by 10,30,70 or yo (by the above 
method) : divide the remainder by 2 to get the tiue remaindoi. 
'Thus to divide 78 by 5, we multiply 78 by 2, getting 156 as the 
Jesuit : this divided by to gives iS as quotient and 6 as remain 
dor : the true remainder is 6 v 2 or 3. Hcncc 78 divided by 5 gi\es 
1 5 as quotient and 3 as remaind^. 

(4) To divide a number by 25 or 75, muUiuly the number by 
4 and divide the tcsult by 100 or 300 ; divide the remainder b\ 4 
to get the tiuc remainder. 

(5) To divide a number by 125, multiply the number by 8 
and divide the result by 1000 ; divide the remainder by^8 to gtt 
the tiuc remainder. 

(6) To divide by a number consisting of 9’s only. 

(i) Draw a barrier line as many digits ftom the right of the 
dividend as there are 9’s in the divisor. 

(ii) Take the digits to the left of the barrier line and set 
down as many digits as there are 9’s in the divisor to the right, 
and the remaining digits to the left, of the barrier line. 

(iii) Repeat the process so long as the number of digits in 
the dividend admits. 

fiv) Add the numbers so obtained. The sum of the digits 
to the left of the barrier line is the quotient ; the sum of the 
digits to the right is the remainder. 





44 


ATIITHMFTIC 


(v) If in the process addition any number is carried from 
the ri^Iit to the left of the bariicr line, add that number to the 
remainder, 

Example i, Divide 82361 by 99. 

b23'6i 

Quotient 831'91 Remainder. 


Example z. Divide 84361 by 99. 


(A, 

84361 

8143 

1 S 

852:12 

I 


(B)- 
843' 61 

8' 43 
_ 8 

Sji'iia Subtract 99 from the rem.tinder 
1 99 and add l U> tbc quotient. 


Qt 852:13 Rem. Q. 852 13 Remainder. 
■Examp'f 3. Divide 186453 by 999 

186453 

18(1 

Quotient 186 639 Kemninder. 


EXAUPLISS. 19. 


In the following; examples employ Shoit Div ision. 



9364-24. 

2. 

7364-32. 

3 . 

1890-5-45. 

4 . 

2856 • 5 - 43 - 

6. 

3312 M44. 

G. 

.S 3 ; 4 -:- 2 :. 

7 . 

3S92o-:-72. 

8. 

23456-:-63. 

9 . 

74S29 4-99 

10. 

02034 :-i2i. 

11. 

70456S ^240. 

12. 

824506-5-8* 

13 . 

133456-:- 7 *. 

14 . 

987654^4.80. 

16 . 

8<S88SS :• 5«. 

Divide by the meth ^d of Ait. : 



16 . 

3894-7-10. 

17 . 

3456-b 100. 

18 . 

89345-4-1000. 

19 . 

82746-7-100. 

20. 

89346-5-1000. 

21. 

123456-5-10000. 

22. 

3892-^30. 

23 . 

789250. 

24 . 

98467-7-800. 

26 . 

73568-f-1900. 

26 . 

736894-5-16000. 

27 . 

9376543-5-12600. 

28 . 

3546934-2900. 

29 . 

7689246-5-790. 

30 . 

92343S7-5-3400. 

31 . 

378-S-5- 

82 . 

46S94-5. 

83 . 

12764-5. 

34 . 

78454-25. 

35 . 

S2769-5-15. 

36 . 

i 37 S 92 -b 25 . 
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37 . 83764 -rI 3 S. 

40 . 374 -MS. 

43 . i 234 -r 75 . 

40 . 5675463^99- 
49 . i 728 o 639 -i -999 


38 . 1378914-i25j 

41 . 7 S 9 - 5 - 35 - 

44 . 1394H-65. 

47 . 64 S 4536 r 99 . 

60 . 8932512^999- 


39 . 3792-5-125. 

42 . 921^45. 

45. 9246-7-85. 

48 . 45637290-:-^. 
51 . 30822915-5-9999 


5 U. In a chain of opciations of addition and siibti.'ictionilhc 
of the operations is from Irjl to right. Tlnjs 8-3-i-4--j 
means that 5 is to he subtracted from 8, then 4 is,to be added to 
the result, and then 2 is to be siihtiacted from the last result. 
But we shall get the same icsult 1 / we subtract the sum of (lie 
negative terms from the sum of the positive teims ; and tliis 
method is often moic convenient. 

In a chain of opcintions of multiplication and divisi >n the onitr 
of the operations is Jri nt Ujl to tight. Thus 24x4 !-2 means that 
24 is to be multiplied by 4, and then the result is to be divided by 
2 ; 24•5'4X 2 means that 24 is to he divided by 4, and then the 
esnli is to be multiplied by 2 ; and 24-5-4-5-2 means that 24 is to 
be divided by 4, and then the icsult is to be divided by 2. ^ 

When an cNpressinn contains all (or some of) the signs +, 

X, , the Mn/ti^/ua/iofi ii/.it division are to be ‘oorheii before 
adiiilioK and subtraition. Thus, in 7-6-:-2-f 5 X3, 6 must be 
<iivided by 2 before subliaction, and 5 must he multiplied by 3 
before addition. 


Example 1 


Example 2. 


S-:-2 x 6-5-2 :-3-ftx6 : 2-;-3 

‘’24 :-2 : 3 

-13 ;-3 

= 4 - 

7 -I- 2 x 6 ':- 4 - 12 - 7 - 6 - 7 -M 2 :-4 

-7 4 - 3-2 
»*10-2 


Example^. Find the value of 3x io'-|-4X x 10+7. 

3X io*-5-4X io*-t-5Xio+7«3x looo-b4X 100-»■ 5 x 10-5-7 

=3000-b 400-b 50+7 - 3457 - 

Example 4. Express 4567 in teraas of I0» 

4567 - 4000-b 500-b 60-f 7 

-4X iooa4-5xioo-b6xio-b7 
-4 X10*-b 5 X 10*4-6 X104-7. 
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EZAUFLES. SO. 

Find iha value of each of t^ie following expression^ : 


1 . 

6 * 7-^3 

2. 

16-+8X3. 

3 . 

30 -r 5 - 5 - 2 . 

V* 

10 •:-5x'3^2. 

6 . 

6x;-:-3X2. 

a. 

8x6 r 4 -r 3 . 

\ 

7x3+5x2. 

8. 

16+2-3x2. 

9. 

S .>2-64-3. 

10 . 

6 xs- 8 -r 4 . 

11 . 

9+6 + 2-s. 

13 . 

9 - 6 :- 3 + 8 . 

VJ. 

12 ■:-4 r3+7-2X 

4 - 

\ 4 . 7x« 


K 4 - 4 X 5 * 

16 . 

7x8x9-IS X 3- 

iS. 

16 . 18 : 

•2-fj 

I 4-3 + M 4 - 3 . 

—17. 

^o^- 7 X 3 + 6 ’-;- 3 = 

( 

♦ 

IS. 828 

>18- 

• IOO-f*5--l-2 

10 . 

639 :-9X3-72o-7- 

8+1 

53 X 2 + 33 -:* 2 X 9 . 


20 . 

204 x 3 :- 4 + 63 o 

7x2 


2* 

21 . 

Find the value of 





(i) 4 Xlo' + 5x: 

I 0 -+ 6 X 10 + 7 . 




(ii) jx lo‘+6x io»+7X 10S+4X 10 + 8. 



92 . 

Express in tenns 

of 10 the following numbers : 


(0 1 

(2) 

■>076; !j) 689i: 

( 4 ) 

70S91. 


T//£ USE OF FKACKE/'S. 

00 . Wiien an expression is enclosed in a braoket ( )« { ^ 

or [ ], or placed under a ▼inculum , the whole expression 
U affected by the sign that precedes or follows the bracket or 
vinculunr* 

hus, 

2 4«(3 + 4) means that e is to be divided by the sum of 3 and 4. 

(a + })x4 means that the sum of 3 and 3 is to be multiplied 
by 4 * 

5) means that the sum of 3 and 5 is to be subtracted 

^rom 13. 

nteans that the dilTerence between 4 and 3 is to 
be added to 3, and the result to be subtracted from 7. 

Hence to simplify an expression like the above, we are to 
perform the operations indicated inside the brackets before 
.performing operations indicated outside the brackets. 

Eote. In a product the sign of multiplication is often omitted 
Avhen one or more of the factors are enclosed in brackets. 

Thuj, 3(5 - 4) means 3 x {5 - 4); 

(3 + *X 4 - *) mean* ( 3 +»)k( 4 - 2 >. 
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61. A bracket may be removed if it is preceded by the 
sign + : thus 8+(7 - 5+2)*8 + 7 - S+2> 

A bracket preceded by the sigo - may also be removed if 
the sign of every term within the bracket is changed, namely, 
+ to - and - to + : thus 8-(7-5+3;-=8-7 + 5-2. 

When several brackets occur one within the other, we muu 
remove the innermost bracket first, then the next one and so on^ 


Examp V. Simplify 9 1 3 4- {7 - (5 - 2) H. 


The expression 

ti) - 9-13 + I 7 - 3 I] 
- 9-[3 + 4 ] 

-■9-7 

- 2 . 


% 

or(ii) - 9 -[ 3 +l 7 “S+all 
. -= 9-[3 + 7 -S + 2 ] * 

“ 9 - 3 - 7 + 5-2 
- 14 - 12 
« 2 . 


EXAMPLES, ^l. 

Simplify 


i. 

7-(2 + 3 ). 

2. 

6 -( 5 - 2 ). 

3 . 

(6 - 2) X 3^^ 

4 . 

(16-4)0-3). 

6. 

« 6 - 4 ( 5 - 3 ). 

6 . 

(164-4X5-3). 

7 . 

(i6 + 4 ) + 5 - 3 - 

8 . 

i 6 + 4 +(S- 3 ). 

8 . 

(i 6 + 4 )+(S- 3 ). 

10. 

3+12H-C2X3.. 

11. 

20 + }S+(5-2)l. 

12. 

20-{a+(5-2)} 


13 . 20-i8-(s-2)>. 14 . 2o-fb-(5+aJ}. 

16 . 17-19 + 2(3-1)1. * 1 «- > 7 -< 9 - 2 ( 3 + 0 )- 

17 . 9-[7 + { 4 -( 5 - 2 )) 3 - 9 +[ 7-{4 + (5-2)}]. 

19 . 4 +[ 3+4 + ( 2 + 4 +( 4 - 2 )}l- 20 . (10-2 X 3)+(6 + 3). 

21 . 6-fio.5-j2d-3(7-5-3)J}. 22 . 6 -[ 6 - 5 { 3 -( 24 - 3 - 2 )|]. 


MISCELLANEOUS EXAMPLES. SS. * 

1 . What number must be added to 3^;2 to make 6000 ? 

2 . What nurriber mast be taken from 3021 to leave 999 ? 

3 . The sum of two numbers is 8930, and the 8n:ialler number 
is 309 ; what IS the greater number ? 

4 . The dilTcrenc^ between two numbers is 379, and the 
greater number is 1000 ; what is the smaller ? 

6. The difference between two numbers is 79 and the smaller 
number is 709 ; what is the greater number ? 

6. What is the difference between the least number of fiv; 
figures and the greater number of three figures i 
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7 . The dividend is 3702, the quotient 12 and the remainder 0 

find the divisor. * 

8. What number multiplied by 504 will produce 3344 ? 

9 . « The divisor is 321, the quotient 11 and the remainde! 260 ; 
)find divklend. 

\ 10 . What is the divisor when the dividend is 345, the remain' 
m ■ s and the quotient 20 ? 

11 . Find the sum of all the m^bers of 3 digits, which you 
ran form with the figures^ o, 4 

12 . Find the difference between the grc«itest and the least 
aunV^er of 4 digits, that you can form with the tigurcs 3, 2, 7, 

IS. There aie two numbers, of which the product is 7243491, 
and the greater number is 34007; find the difference between 
the two numbers. 


14 . Find the sum of the products, two and two, of 3^19, 217 
and 648. 

16 . How many times ran 23 be subtracted from 920530, and 
what will he the final remainder '( 

16 ^The product of two numbers ;s i 7343 «> and half of one of 
them is 163 ; what U the ocher ? 

17 . The product of two mtmhers is 123904, and double of one 
of them is 1408 ; what is the other ? 

18 . How many times in succession must 201 be added to 3166 
to make the final sum 10000 ? 

19 . How much must be added to the product of 73 and 83 to 

give the product of 75 and H5 ? How much must be subtracted to 
give the product of 74 and 83 ? ^ 

20. How often does the sum of 3692 and 2769 contain iheit 
difference ? 


21 . What number multiplied by 37 will give the same product 
as id5 multiplied by 309 ? 

22. In a division sum the divisor is 5 times and the quotient 
is 6 times the remainder which is 73 ; what is the dividend ? 

23 . If, in dividing a number by 105, the operation be per¬ 
formed by short division by employing factors 3, 5, 7 in succession 
and the several remainders be 2^ 4, 5, what is the complete 
remainder ? 

24 . If when a number is divided continuously 7, 8 and '^9< 
the remainders are ^ $ and 6 respectively* what would be the 
remainder if the same number were divided by the continued 
product of 7» 8 and 9 ? 
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25 . Tfae quotient is 703, the remainder is 34» and the divisor 7 
more than the sum of both ; what is the dividend ? 

26 . The sum of two numbers is 20$, and one of them exceeds 

the other by 7 ; what arc the numbers ? ^ 

27 . Your ago is 12 years; your brother's age is 19 years ^ 

what will be your brothers age when you are 16 years old ? ^ 

28 . Find the sum of three numbers, the first of which is n^^de 
up of 3908 and 78904, the second of which exceeds the first by 
1740, and the third exceeds thd difference of the other two by 780;^ 

29 . There arc two numbers ; the less is 94367, And the other 
exceeds it by 327 ; what is their sum ? 

30. I ha\*c 3290 rupees in cash,, 75000 rupees in Goverfim^t 

f »romissury notes ; 1 owe 3535 rupees to A and 25 rupees less to H \ 
low much am 1 worth ? 

31 . The sum of two numbers is 729, the less is 57 ; what is 
their dilfcrence ? 

32 . What number must be subtracted from the product of 
329 and 4i2 to make it equal to tbeir sum ? 

33 . A man sold 260 mangoes at 2 pice each, and 50 oranges 
at the race of two for a pice ; how many pice did he get in'^ll ? 

34 . Obtain the product of 3749 by 216636 by three lines of 
multiplication. 

36 . Multiply 7384 by 43428 in three lines. 

30 . If 1 had 300 rupees more, \ could have paid a debt of 
7,0 rupees and have 25 rupees yver ; how much have I ? 

87 . In a game of cricket B and C together score 134 runs ; 
Ji and C togetliei score 76 runs; and A and C together score 
100 runs ; find the number of runs scored by each. 

SB. A and B together have 79 .rupees, C has 49 rupees less 
than what A and B together have, and B has 9 rupees fnore than 
C \ find what each has. 

39 . 1 bought a dog for 25 rupees, a cat for 15 rupees les^j and 
a horse for 30 rupees more than twice the price of the cat and 
dog ; how much did I spend in all ? 

40 . A man, after selling oranges to three purchasers, found 
that he bad a rupee worth left ; if he had sold 5 more oranges to 
each'purchaser he would have only 3 left : at w^t rate per rup>ee 
did he sell the oranges ? 

41 . A cistern has two pipes attached to it; by one of the 
pipes 24 seers of water enter into the citlem per minute, and by 
the other 14 seers go out in the same time : how much water ^will 
there be in the cistern if both the pipes are left open for 6 minutes } 

J. C. A. 4 
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so 

Also find how much the cistern holds if the empty cistern be 
filled m 10 minutes when both the pipes are open. 

43 . A gentleman's monthly income amounts to 250 rupees, 
and his monthly expenses amount to 175 rupees ; how much will 
be be able to save at tbe end of 2 years ? [A year ^121 months.] 

S 48 ! A man’s age is 59 years ; his brother is 7 years older than 
hA^and his sister 12 vears younger than his brother : what was 
th^man's age when his sister was born i 

44 . A man was 30 years old wAen his eldest son was born ; 
l^)w old will h^ son be when he is 40 years old, and what will be 
the man’s age when the son is 40 years old ? 

^ * 48 . Find a number such tl^t if it be added 12 times to 60 
the sum will be 78a 

46 . The distance from Calcutta to Croalundo is 152 miles; 
a train starts from Calcutta nt 7 a. m., and jitns towards Goalundo 
at the rate of 19 miles an hom ; at what o'clock will it arrive there ? 

47 . Take any number, subtract from it the sum of its digits ; 
the result will be divisible by 9 without remainder. 

48 . If aa^ number and the sum of its digits l>e each divided 
by 9» t^ remainders will be equal 

49 . Take any number, multiply it by 2, add 16 to the product, 
divide the stun by 2, subtract the original number from the 
quotient; the lemainder will be & 

80 . The product of any three consecutive numbers is divisible 
by 6 without remainder. 

61 . Complete the division belbw by writing in the missing 
numbers in the first and second lines. 

3 

4 

7 remainder i. 

3923 remainder 4. 

63 . Supply the missing figures in the following division sums : 

(i) 7 t 3 * t * (ii) 6 ( a * 5 * 7 

• 3 * —*. • 2 5 • —I. 

53 . A boy bad to divide 76428 by 123 He copied a figure 
wrong in the divisor, and obtained as his quotient 6n with 
remainder 53. What mistake did he make ? 

64 , In la long division sum the dividend is 4967 and the 
successive remainders from first to last are 3,13, 22 ; find tbe 
divisor and quotient 
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VIII. MEASURES OF MONEY AND REDUCTION. 

t 

6 ^ 3 . In practice it is foiiod convenient to use large units (or 
tneasuring large quantities, and small units for measuring small 
qiuantities. Thus, we say that the price of a table is 20* rupees : 
the price of a book is 10 ana as ; the price of a toy is 3 pice. * 

A list of the lelative magnitudes of the various units used for 
the measurement of quantities of the same kind is called a Taole. 


<i:t. EngllBh UoQoy Table. ' 


4 Farthing’S {q. or/.) make 
12 Fence 

30 Shillings 

2 Sliit 1 tQgs«> i Florin. 

31 Shillings Guinea. 


I 

I 

I 

# 

27 


Penny (irf.). 

Shilling (is. or !/•)• 

Pound or Sovereign (£1)* 

Shillings I Crown. 
Shillin^sa] Moidore. 


Note I, 2 and 3 faithings arc usually indicated\y ^tl. 
and respectively^ ^ 

The following coins aic now in circulation in England^: 


Copptr coins a farthing, a half-crown, a penny. 

Silver coins :—a threepenny piece, a fourpenny piece (or groat) 
a sixpence (or /ester\ a shillinii, a florin, n half^rown. a ciown. 

coins ;—a half-sovereign, a sovereign. 


The sfanjartl of ^old coin in England is 22 parts of pure gold 
and 2 parts of copper, melted together. Each 01 these 34 parts is 
called a carat. jPure gold is said to be 24 carats and standard 
gold 22 carats pne. The standard of silver coin is 37 parts of 
pure silver and 3 parts of copper. From a pound Troy of 
standard silver there arc coined 06 sAi/lings. In copper coinage 
24 pennies are coined from one pound Avoirdupois of copper. 

Gold coinage is the standard in England. Silver coii/ige is 
not a /egai fender for more than 403., nor is copper coinage for 
more than 12^. 


64 . Indian Money Table. 

3 Pies (/.) make t Pice. 

4 Pice or 12 Pies ••• t Anna (i<a). 

16 ^nnas ... 1 Rupee (Ri). 

Crpper coins pie, a half-pice, a pice, a doubIc*pice. 

ffkke* coins :^q anna piece, a cwo aona piece, a fotir-^nna 
piece. 
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Silver coins :^a two-anna piece, a four-anna piece or quarter* 
rupee, an eight-anna piece ol half-nipec, a rupee. 

Gold coxM :—a sovereign, a half-sovereign. 

The Uandard of gold or silver coin in India is ii parts of pure 
gMd or^silver and i part of alloy. The weight of a rupee*iBo 
grVos Troy. A doublc*pice weigl^ 200 grains Tioy. 

Vhc rupee and half-rupee arc tender for any amount, 

other silver coins and the nickel aud copper cci&i being a legal 
lender for the factions of n rupee unCiy. 

The l)riti$h'Sovereign is now in ciiculation in India. But it 
is not a legal tender now. Ri * is. 6<f. 


/iHDaCTJO^V. 

HS. A quantity expressed by means of a single unit is called 
a nimplo quantity, A quantity cvpaessed by means ofmoie 
than one unit is called a compound quantity. Thus, Uy.is a 
simple ^antity ; A3. 4^. 3/>« is a conqiound quantity. 

Seduotlon is the process by which wc express (i) a simple 
or a compound quantity in terms of a lower unit, or (3) a simple 
quantity in tcims of higher units, 

66. h Desclkding^kuuction, 

Example 1. Reduce 1(34. ja, 6p. to pies. « 

Since 834^(16 X34)<r.*(34x i6)n.*544^. 

R34, 7 <#.* 544 «.+?<»•- 55 *^ 

Again, since ia,»i3>>., 55 i<i.-{i 2 x 551;^.*(551 x 12)^*6612/, 

' R34. 70. 6/. *6612^.+6/.—6618/. Ans. 

In practice the operations of multiplication and addition are 
combined, and the process stands thus : 

R a. p. 

34 . 7.6 

16 

ssTi 

12 

6618^, Aue. 

JXota. Kamorlte ; Ri*t6o.*64 pice* 19^. 
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ExampU 2 , Reduce js. farthings. 

Process : /♦ s. d, 

3 • 7 . 4 i 
20 

12 

4* 

3134/ Ans. 

Note. Memorise: /!i• 3 o/.<« 34 o/.— 960 / 


SXAMPLEB. S3. 

Reduce to nnnas : 

1. R39. 3. R104. 8. R7308. 4. R369S. 

6. R?. 9^7. 6. R33. 4'7. 7. R37. 13(1. S. AJI. t40- 

Reduce to pies : 

». R309, 10. R740. li- B3403. 

13. R 301 . 9<i. 13. B(I3. ioo. 14. R7o;M3e. 

16. R27.aa.3p. 16. R39. 120.9^. 17. R67. 130. It/i. 

Reduce (i) to pice am! (li) to pics : r 

18. R3. ort. 2//«. 10. R7. 13a. I//«. 20. R9. I4«. 

Rcdiico , 

21. R3705 to Iiatf riipccs. ' 22. R408 to quarter-rupees. 

21. R78. 14'7. Co two anna pieces. 24. R3. 2^1. to double-pice. 

26. R30. 7a. to half-pice. 26. R7. So. 6p. to pice. 

Reduce to shilling's : V 

27. £720. 28. /240. 29. /709- 90- ii^S- 

31. .£20. 5J. 82. ^26. I2J. 33. ^^30. i7t. 34. ^^35. 

Reduce to pence : 

35. /35. 36. /670. 87. ^7020- 


38. £4h-as. 2^ / 50 -«3^- 40. ^ 76 . 15 ^- 

41. £3.12S.G/. 42. ;^9. OJ. lorf. , 43. £7. l6s. tiif. 

Reduce to farthing : 

44. /looo. 45. / 30 s. I 74 t, 46. £ 7 .i 2 r. 9 d. 

47. £. 3 . 7S. 3\d. 48. £ 7 . os. <)\df 49. £ 3 . its. o\d. 

Reduce (i) to crowns, (ii) to six^nces and (iii) to fourpences : 
*0. ^9 5/. 61. 62 . £ tS ‘ I*5A 
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Reduce . 

< 63 . £2. js, (ui to half-crowns. 54 . £y y. 9Y. to threepence®. 

65 . 300 half-crowns to farthing's. 66. guineas to halfpence. 

■ 7 . If the price of an orange be one pice, how many can you 
bity^for hi. <)a. f 

A debt of ^2. 7^. is to he paid in farthings ; how 
many will be requiied ? 

How many onc anna books can lie bought with 117. ijrr. ^ 

60 . For how many rUiUlrcn can a treat be provided with 
Ri3. 12a. at Jff. a head ? 

61 . I gave away ^1. 13^. to A munber of beggars givings 
penny to «ch ; hnw many beggars were there ? 

67 . |[. .\>CKNI>IN« Ulit't'CTinN. 

Sxamplf i. Reduce 1995 pies to K .u /. 

Process ; 13 ) 1199; /. 

ifi ) i6<')rt. + 3/. rem. 

Rio.+6rf. rera. 

A.sswer. Uio. 6'r. 3/^. 

Example 2. Reduce 15733 farthings to /[. s. ,i. 

Process 4 )_IS 72 ^. 

*2 ) '3930^+3/ reni. 

20 ) 327.T.+6//. rei.i.*« 

/l6 +73. rem. 

Ansivtr. 73. 

Note. Memoriao ; 1000 pies R5 3rt. 4/. 

193 pies Ri. 

100 pice Ri. 9<(. 

too annas R6. 4<r. 

340 pence /i. 

9S0 farthings 

EXAMPLES. 64. 

Reduce to R. a. p. ■■ 


L 

10000 pies. 

3 - 30793 

3 . 

77777 pits. 

4 . 

3948 pits. 

6 . 7823/WJ. 

6 . 

ill 11 pits. 

7 . 

30303 pies. 

8. 47474/»i«. 

8. 

loooi pies. 

10. 

lopo piee. 

u. 3785/»*■«. 

12. 

3083 pice. 


1 & 708a ka'f-pict. 14 . 8936 ha’f-pice. IB. 3840 deub!e-piet 
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Reduce to s, d. : 


le. 

376 pence. 

17. 

7023 pence. 

18 . 

8920 pence. 

18. 

1000 Jarthings. 

20. 

10008 farthings. 

21. 

miMfhings. 

p 

22. 

8040 Jarthings. 

23 . 

7929 farthings. 

24 . 

4408 farthing Si 

26 . 

379 ha'J-pencc. 

28 . 

3940 threepences. 

27 . 

27 gui/fCiis. 

28 . 

390 ba'.f-crnwns. 

28. 

396 sixpences. 

30 . 

30 moidorts. 


31 . I paid one pice to eacii of 960 beggars ; how many rupees 

did 1 spend ? , • 

32 . How much money will be required to buy 300 hnlf-anna 

postage stamps ? # « ^ 

33 . If you buy 720 oranges at one farthing each, how many 
shillings shall you have to pay to the fruit^sellcr ? 

IX. COMPOUND ADDrriON. 

iM. T 1 )e following example wiU illustrate the method of 
adding together compound quantities. 

Example, Add together R15. no. 6/., i(io. 9^. 9/., \}a, 

lop., and R36. 6a, 3/). 

We hrst add the pies, and we find that R. a. p, 

there are 38 pies ; and this is equivalent 15 11 6 

to 2a.^^4a, Wc place 4 under the column io 9 9 

of pies and carry 2a. Next we add the 8 13 10 

annas, and we fmd that thev are (with 26 0 3 

ia, canied) 41 annas. Sinte 4ia.= 4 

K2. +9a., we place 9 under the column of 

nnnas and carry^2. Then we add the ruMes and we find that 
there are (with ft2 carried) 61 rupees. Tn\is the sum required 
is Rdl. 9^1. 4 p. 

EXAMPLES. 


Add together 


a. 

pice. 

a. 

pice. 


a. 

pice. 


a. 

pice. 

3 

. 2 

a. 8 

. 3 

3. 

12 

* 3 

4. 

13 

. 2 

7 

• J 

12 

. I 


7 

2 


10 

• 3 

9 

. 2 

14 

. 2 


13 

. 2 


9 

9 

. 0 


-•.. ^ 

to 

. 3 


I 5 _ 

1 3 


8 

. I 

a. 

p. 

a. 

P - 


a. 



a. 

p- 

9 

. 9 

6. 12 

. 10 

7 . 

7 

** 6 

8 . 

8 

. 3 

10 

• 4 

7 

7 


12 

• 7 


9 

. II 

7 

. 0 

It 

11 


14 

• 10 


IS 

. z 

i 3 _ 

. II 


. 3 


i 3 _ 

• 4 


12 

• 9 
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ft. 

a. 

A 

ft. 

a» 

/. 

ft. 

tf. 

/ 

9. 9 . 

It . 

3 

10. . 

13 • 

3 

« . 

23 . 


IS . 

7 • 

1 

7 . 

13 . 

9 

33 ■ 

13 . 

i 

9 ,. 

0 , 

2 

ao . 

8 . 

7 

U . 

14 . 

o 

, 10 . 

a . 

3 

3* • 

14 • 

3 

3 . 

9 . 

2 

8 . 


0 

13 . 

It . 

o 

7 . 

7 • 

II 


u. 

a . 

pice . 

ft. 

d . 

/• 

ft. 

a . 

p . 

1 C. 13 . 

7 . 

3 13 

8 . 

7 . 

9 

14. 100 . 

13 . 

4 

107 . 

13 . 

3 

11 . 

11 . 

11 

29 . 

7 . 

8 

. . ?9 . 

13 . 

1 

309 • 

14 . 

8 

7 . 

23 • 

3 

7 . 

O . 

3 

39 : 

0 . 

to 

309 . 

0 . 

II 

19 . 

14 . 

0 

604 . 

8 . 

4 

76 . 

7 • 

9 

13 . 

8 . 

I 

S 9 . 

23 • 

4 

770 . 

7 . 

7 

3«7 

• 9 • 

2 

824 . 

-.7 •- 

3 

86 . 

9 . 

10 


R. p* R. /. R. p, 

A ^ ^ 


15. 8.8. 

8 

le. 349 . 

15 • 

4 

17. 896 . 

9 . 

X • 
8 

17»- 4 . 

7 

1207. 

13 . 

8 

<>4 . 

II . 

2 

309 . 12 . 

11 

740. 

9 • 

6 

4* . 

9 • 

n 

1334 • 13 • 

10 

39 . 

4 • 

9 

4276 . 

13 . 

4 

339 . 8 . 

9 

123. 

13 . 

11 

7624 . 

3 . 

7 

36 . 4 . 

3 

8 . 

7 . 

10 

72 . 

8 . 

A 

7.3- 

6 

1336 . 

13 . 

7 

726 . 

12 . 

10 

39 . 14 . 

5 

836 . 

9 . 

3 

3725 . 

7 . 

8 

too . 7 . 

8 

>3 •_ 

10 . 

8 

346 . 

« • 

10 . 

5 


.i:. 

s. 

d. 

£. s. d. 


c. s. d. 

18. 7 . 

12 . 

3 

19 . 39 . 18 . 10 

20. 

100 . 13 . 9 

19. 

19 . 

7 

76 . 2 . 9 


376 . 3 • 3 

• 

13 • 

9 

300 • 17 . 3 


489 • 14 . 7 

76. 

7 • 

8 

49 ,- 16 . 8 


39 . 4 . 6 

304 • 

8 . 

2 

4.3.6 


4 - 9.8 

£. 

s. 

d. 

£• j. d^ 


£. s. d. 

21. 392 . 

8 . 

3 

22. 9 . 12 . 0 

23 . 

346 . 19 . 3 

76 . 

9 . 

9 

72 . 4.3 


46 . 12 . 4 

1396 . 

7 . 

8 

384 • 17 . 7 


39 . 13 . 0 

300 . 

13 • 

2 

4782 .6.2 


4.8.7 

39 . 

19 • 

I 

400 . 19 . 3 


9 . 13 . 0 

4 • 

12 . 

3 

92 . 13 . 4 


13 . 14 . 4 

7892. 

10 . 

4 

4.6.6 


; . 13 . 0 
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l- 

f. 

d. 

1 - 

s.^ 

d 

£■ 

S. 

d. 

3 • 

4 • 

4 

26 . 300 , 

. 1 . 

ol 

28. 432 . 

9 . 

9 

13 . 

14 • 

10} 

29 . 

5 • 

3 

73 . 

12 . 


5*7 . 

19 . 

H 

31 . 

7 • 

2* 

820 . 

13 . 


12 . 

13 • 


4 . 

13 • 

5 t 

70 . 

H • 

9 < 

5 . 

7 • 

8| 

5 . 

15 • 


8 . 

IS . 


8 . 

9 . 


6 . 

'9 • 


9 • 

16. 


5 . 

12 . 

of 

81 . 

12 . 

iiJ 

12 . 

17 •• 

4 

300 . 

15 • 

1^ 

390 . 

11 . 

of 

329 • 

18. 

7 * 


X. COMPOUND SUBTRACTION. 

60 . The following examples will explain and illustrate the 
methods of subtracting one compound quantity from another. 

BxampU i. Subtract R7. 9^. bp. from Ria. yt. 9/. 

Here we have to find the quantity which 
being added to R7, ga. bp, makes up R. a- A 
Kta. 3a. 9A Wc see that 6A+3A^9 Aj • 3 ^ ^9 

we therefore put down 3 under tlie column 7*9^6 
of pies. Next, 9a.+104*.— i9/1.-Ri+3^ ; R4 . 10 . 3 Ans, 
we put down 10 tinder the column of annas 

and carry Ri for adding to the fnpee,^ oj iht subtrahend ; now, 
Hi (ramVd) + R7*hH4«Ki2 ; and we place 4 under the column 
of rupees. 

Example 2, ^Subtract R5. 9a. ^ from K13. 4p, 

Second Mothod. 

When the figure in any place in the minuend 

H* a. A is less than the figure in the cor/esponding 

13 • 3 * 4 place in the subtrahend, in the case of 

S • 9 > S always subtract the figure in the subtrahend 

Ans, 7 . 9 . u from 12 and add the difference to the figuic 

in the minuend. Similarly, in the case of 
annas^ always subtract the figure in the 
subtrahend from 16 and add the difference to the figure in tlie 
minuend. 

5/>. and 7/., i^A 5 7A Set down 11 under the 

column oipies and carry to. 

ga and }a, (carried)^ 10a. ; toa. and 6^., i6a, ; f>a, and 3^., Qn. 
Set down 9 under the column of atmas and carry Kl. 

R5 and Ri {carried)^ R6 \ R6 and R7, R13 Set down 7 under 
the column of rupees. 
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70. Combined Addi,(ion and Subtraction. 


Example. Subtract from R20 yi. ip. the sum of 83. 4a. 8/., 
K6. 5<i. \Qp. and 87. 8<i. 9/. 


I'ror.css : 


8. 

20 

"3 

6 


4 

5 

/ ' 

2 IS' 


"■ J \ 

3 _.- 
8 

10 * 


—16+ 3 "**^ 9 . 

2 + 12-SI4, 


9 ' 

U* 


In the column of pies, cast out '9B^ 
aod in the column of annas, cast out *i6’. 
Thus beginning fiom the top of the 
subtrahends : 

Pies—‘8,18 ; cast out la and carry 6 ; 
contmuing 6, t s > cast out iz and carry 3 ; 
It • 3 (aimV<Oj and 11 ,14* Set down 

11 and put against it a mark to show 
tliat I IS to be carried to the next 
column. Carry 3 annas corresponding 
to the 3 marks ( '}. 


Annas—3 (carricU), 7,12, 20 ; cast out i(» and carry 4 ; 4 and 
16 , 19 ; set down t; and put a mark against it to 1 show that 
i is to be carried to the next column. Can y R2 corresponding 
to the ^ marks ('). 

Bupoes—2 (^arruff), 5, fl» 18 : 18 and 2, 20 ; set down 2. 

Hence the difference«>R2. 130. 11/. 

M /f* When the lait panist lubtrahcnti is greater than the puti.d 
miouend put a niaik (') against the Ggurc m t down. Here is the column ai 
pics the last partial lubtrahicuJ 3 ti grc\ur than the pittial minuend 
Ss> a mark it put against 11. 

EXAMPLES. S6. 


Subtract 

1. H7. 9<s. 2 J>ice from R13. I2rr. ^pice. 

2 . R28. I2<i. 3 pit4f from R30. ga. 2 pice. 

3 . R3. 9^7. 1 p/cf from R13. 4<a. 

R9. 7a. 6p. from R13. yi. ip. 

6. R39. 13a. 9/. from R79. I2a. 6/. 

R3. 7a. ip, from R13. 813. i3(>. 7P. from 829. 

8. 814 I 4 > 7 - 3 /^- from 815. lia. 9 . 869. 15^/. 2/. from 880. 8<r. 

10. R91. 130 . n/. from R150. oa. 7p. 

11. 8726. I5(t. %p. from 8100a 13A. 4/>. 

13 . 8109. loa. ip. from 8lia oa. 9/. 

13 . ^7. lys. gd. from ^^13.74 41/. 

14 . ^13. l6r, yd from ^£37. 12s. 41/. 
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16 . £45. iQi. lift, fiom /66. i8l 8</. ^6. £7. 7J. 7</. from £10. 

17 . £13. 13L Slit from £15* 17 ^- 

18 . £37. 7s. 6lft. from £49. or, 3^4 ^ 

19 . Subtract the sum of R9. .i2rr. Hi 5. 7^1. 9/. and 7/9. 
8/. from R37. Ap. 

20 . Subtract the sum of RS. 13 <l ip.y Ru. bn. &p. and H8. ya. 
gp. from R38. 2n ip. 

21 . A man went to a bazar with K46. 3^7. 6/. in his bag. He , 
spent R21. 4/7. (}p. for cloth, R7. 9/1. for coal and R(3. 9^7. 9/. 
for rice, ilow much bad he left ? 


XI. COMPOUND MUI.TIPLICATION. 

71 . C>mpound muftip'icaium is a short method of finding 
the sum of a certain number of repetitions of a given compound 
quantity. 

The process is as follows : 

E.vnmpit. Multiply U$. I2 <l \p. by 7, and by 3;. 

FirU Method \ 

7 times 4/), »28/. • 30 ,+4/>. ; set clown *1^ P* 

4 and carry 3. 7 times which 5 • 12 . 4 

with 30 . (^orr/V/f)»86o.«*R5+6o, ; set _ 7 

down fi and carry 5. 7 times R 5 i«K 35 : H40 . 6 . 4^ Aftt, 

this with R5 (carried) gives R46 ; anci 

setting down this, the required product is K40. 60. 4p. 

Secoftd Me (hint \ Ho./. 

H 3 X 7 - 35 ♦ o . 0 

i2o.x7« 5.4.0 

4 /.X 7 “ . 2.1 4 

tt5, 120. 4/>, X7«R40 .6.4 

Note. To multiply by 35 we multiply first by 7 and. the, 
product by 5. 

73. Application of Money Tables. 

(i) To multiply pies by 12. 

Ru LE. Consider pies as annas. 

ToSf ip.xii^izp.^ia. 

(ii) To multiply annas by 16. 

Rule Consider annas as rupees. 

For, la. X i6»i6<l«Rl 
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(iii) To multip 1 y«pence by 12. 

Rule. ConsiAtr penct as skillings^ 

For, \d, X i2"*l2d.^is, 

(iv) To multiply sbilling» by 20. 

Rule. Constdar shillings ns s&tfsreigns* 

For, l.f.X 20 * 30 i.—/i. 

(v) To multiply annas by 8. 

KULi*:. Consider annas as rupees and divide by 3. 

For, M. x8««8<f.^a hairrupee. 

(vi) Find the product of R7. 14^1. x S. 

R7. 14^. x8«R8x8-2<s. x8»I164-*Ri-*R63. 

EXAMPLES. 97 . 

(Oral.) 

Find the value of 

L 2a. 9^.x 12 ; R3. 2a. x 16 ; K2. sp.x 12 ; 3a. x 16 ; 

Ho. I ip. X 12 ; ft7. 6^. X 16. 

a. 2d. X 12 ; y. 9d. X 12 ; £6. Sd x 12 ; iol x 20 ; ^5. i8.c x 20 ; 
£7. y. X 20. 

8 . 8 x. X to ; lS.c X 10 ; 16 a. X3 ; i 5 <r. x3. 

4. R 6 . 12 £|. X 3 ; R9. Stu X 13 ; I 16 . 8 a. X 16. 

EXAMPLES. 

Multiply 

I . R3, 8a. 3 pice by 3, 5, 7. 2 . R9. 120. Op. by 5, 7, 9. 

8 . R39. i 4 <*. lip' hy ti, i 3 » 4 . £29- tSf. g l. by 3, 7, 9. 

/3M5t. 4 '/. by6, 8, 20. 6 . £ao. 7 s. lo^. hy S, 0^ 

[In the following examples use the method of multiplication 

by factors.] 

♦ 7 . II2, 4a 2 pice by 21, 32, 25. 8. R39. 12a, 9/. by 36, 99, 100 

9. R48. 13a. 8/. by 125, 13 (, 144. 

10. ^34. 16.C 3^/. by 8x, 64, 800, 

II. £4^. I2s. ojrf. by 99 » 72, 420 - 
Find the value of 

12 . 9 things at 3a. 4p. each. lA 56 things at R2. 4a. each. 
14 . 81 things at 2S. 6d, each. 15 . too things at 7^. 6^f. each. 
16 . 1000 yards of broadcloth at Rs* 70. 6/. per yard. 

. 17 . 700 copies of a book at 7s. 7\d. each. 

18 . 3000 maunds of wheat at R3. $0. Op. per maund. 
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73 . When the multiplier is a lar^^e nuntber and cannot be 
split up into factors, the following method should be used. 

Example. Multiply R12. 8^. 7/. by 473. 

Fint Method'. R a. p. 

12 . 8 . 7 
10 

135 . 5 . 10 
• 10 

1253 . to . 4 

_ 4 

5014 .9.4 product by 400^ . 

Multiplying yA line by 7, 87/ . 8 . 10 . 70, 

Multiplying 1st line by 3, 37 -. 9 .: 9 . 3 * 

Adding la'll 3 results, **5939 . 11 . 11 product by 473. 

Scco/ui Met hi d : ^p. 

473 

13 ) 33 HA 

Srt.X 473 - 37 ^ 4 /»- 

16 ) 40;9^i. 

Ui 3 X 473 « K^ 67 o 

it 5929 

Hence the product is R;^ 9 . iia. up. 

» EXAMPLES. 90 . 

Multiply 

L R3. 4 «- 3 by 23 , 37. ^ R7. 120. 9 A by 37 , 47 - 

'■ 3 . . R3. 130. 6/. by 421, 704. R3. 120. by 2175, 307a 

£4- 7f- by 511, 112. 0. £3. 91. 3 <^- by 2f>^> »*37. 

7 . £6. IIJ. ojrf. by 753, S29. 8. £7. os. by iiii, 1231. 

8. A gentleman spends R7. 80. gp. every day ; how much does 
he spend in a year of 363 days ? 

10. Find the cost of 503 maunds of rice at R3 90. 3p. per maund. 

Xll. COMPOUND DIVISION. 

74. The process of dividing a compound quantity by an 
abstract number, that is. of dividing it into a given number of equal, 
parti, is as follows : 
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Example l. Divide Ri3«. 3a. yp. by 29. 

fk 

R. fi. p. 

Ui3S-:-29 R4 as quo¬ 

29)13^.3- 3 (R^ 

tient^ and K22 as remainder; 

116 

thib lemainder, together with 


yi. -* 35 • 

16 

35*^29 gives I2rr. as quo¬ 

29 ) 3i5 ( 

tient and 7a, as rcinaindei ; 

29 

this remainder^ together with « 



•^3 

;8 

87/.-:-29 gives 3/5, as qno- 

7 

and no icinaindcr. 

12 

Hence the quotient is il4. 

29 )’S7 ( 3A 

12a. 3^. 

«7 

0 

♦ • 

TIic quotient is R4. I2a, 3p, 


EXAMPLES. 

Divide 

1. 'R72. 3<i. ipkc by 23. 2. HaSfj. iid. i /the by 59. 

3 . R 4 S 5 . t 4 <’. 7fi^ by 61. 4 . RS50. Mri. 4/. by 79. 

6. Rfa25. 6ci. ^p, by ^o. 9 . Ry^y 6/1. 6/. by 9S. 

\ 7. S49S1. loa. 3/J. by 335. 8. R5049. 120. 5/>. by 499.- 

9 . £97. los. 3rf. by 29. 70 . £29. 5J. by 52. 

ll. i;i279-«3J. by 23. .12. £4476. 2f. 5^, by 83. 

13 . .£946- 5 #- by 279 - 14 . 5 '- by 365. 

In the 10 following examples use the method of Short Division. 

16 . R13. ISO. 8/.-r2. 10 . R 225 . 13a. 8/).74. 

17 . R728. I4rt. fi/.-T-s. 18 . R1007. loa. 2/.-T-7. . 

10.' R 329 . 11 a. 4/».-5-8. 20. R1243. 8rt.'!-9. 

21. ^ 29 - 7 ^. -^S- 82 . £333. 19 ^- 

23 . ^378. 16/. 10//.4-8. 24 . /3781. oj. 9|</.-r9. 

Employ the method of Division by Factors in the 6 following 
examples. 

25 . Ray. 100.4.34. 26 . R160. 00. 3^.4-49. 

27 . R323. 20. 8/.4-56. 28 . R583. 20. 6/». 4-54. 

29. i)35a2. I*. 7//.4-28. 30. /543. n<.4'42. 

81. The price of 140 quires of paper is R 32 . 13 a. ; find the 
price of one quire. 
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32 . If 55 copies of a book are sold for R34. 6a., what is the 

price of a single copy ? ^ 

33 . If the cost of sSSo articles be R4S0, what is the co&t of 

one article ? , 

84 . A man's wages for y> days arc ^5. yS. 5 what does hej eui w ' 
per day f 

Note. When the divisoi is to, too, 1000,the following 
method should be used. 

Example 2, Divide Hi345. 13'*. 4 A '>>* too* 

^ The division m each step is Ha./. . ^ • 

effei ted by cutting otf the two 100)1345. t3.4(Ri3 ja.^p.A^tS, 
hKures from the right ; the 
tigurcs cat olV give the iC' 
maindcr and tliu rciu;unuig 
figures give the quotient. 

[bee Art. 5S, (i).] 


16 

a. ‘7 ‘33 

12 

A 400 


Divide 


EXAUPLBS. 31. 


1. Rf33. i2a. up. by 10 
3 . H379. 11a. by 100. 

6. R4067. xi<t. 4 A by too. 

7 . Raoj. la. by 1000. 
0. ;£43S. 6s. 8^/. by 10. 
XL ;£ 5 ii. 2 S. iiil by 100. 


2 . R376. 2a. 4p. by to. 
4 . Hi 243 . 13a. 4 A* by too. 

0. R6100. 8a. 4p. by lou. 
8 . R2133. 6«. Up. by 1000, 
no. ^237. i6s. M. by 10. 
/12. ^3007. 5x. lo/f. by 1000. 


Example 3. Divide R97. za. fjp. into 31 equal parts. 

R. a. p. 

) 97.2.9 (R3 

93 

4 

16 

31 ) 60 ( 20. 

63 


4 

12 

31 ) 57 (lA 
31 

26 

Here 4 ve have a r€m«iinder (36/.) after division, and w'C obseryc 
that if the quotient, R3. aa. !/.> be multiplied by the divisor the 
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product will be less than the dividend by ztp, \ again, if R3. 2a. 
be multiplied by the dieisor the product will be greater than 
the dividend by (31-26)^. or The last therefore is nearest 
to the correct result Hence to the nearest pie the result is 
R3. 24 ! 2/5. 

Rur.K. When there is a remainder after division, the quotient 
or the quotient increased by \p. is the result cornet to ike vean^t 
fiiCy according as the divisor is greater or less than iwice the 
1 lumber of pies in the remainder. • if the divisor is equal to twice 
rhat number, J)oth the results arc equally correct. 

^ ^ EXAMPLES. 33. 

I 

Find, to the nearest pic, the result of dividin{; 

1. K 3 S. ?«• S/. by 7. 2. 4449. 2 ^- by 10. 

3 . ft 67 . 13 <i. tf/. by 41. 4 . K327. 8a. 6/>. by 100. 

6. R427. 10a. 7p. by ;(>. 6. H394. lla. 2p. by too. 

7 . R727. 15a. 10/. by 67. 8. R933. 14a. by too. 

Find, to the nearest farthing, the result of dividing 

9 . ^27. 17s. 9 'f* by 5. 10 . £42. l 8 r. 3^. by la 

ll. .£333- 4 */. by 39. 12. ^498- tS^- by too. 

13 . .£557. 11^. by 210. 14 . £i7(t. ur. by 300. 

Divide 

IS. R4913 8 a. 8 /. by 24. ) 0 . R7893. 4a. by 55. 

17 . R47893 by 731. is. R98765. 90. ip. by 1000. 

19 . ;^7829 by 539. 20 . ^{185632. icr.ito<f. bySyo. 

78 . To divide a compound quantity by another of the same 
kind, that is, to find how many times the latter is contained in 
the [ormer, we proceed as in the following example : 

Bxamplt 1. How many times is R8. 60. 7/. contained in 
R35. 3a. qp. ? 

We reduce the compound quantities to the same ^rtsttd 
lowest denomination, and then proceed as in Simple Division. 

First Method : 

R8. 6a. 7P.*»\h\^. \ R 35 . ja. 9^.*484S^. 

Now 484 S-!-i 6 i 3 » 3 . 

* R8. 6«, it coDUiaed in R35. 3a 9^., 3 timei. 
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Second Method : 

R. a, p. 

R8. 6a. 7A ) *5 . 3 • 9 ( 3 

Here 8 is contuned in 35 ikree times and we find by trial that 3 is the 
correct quotient. 

Compare with simple divisirm : 

H, T. U, H. T. U. 

8 6 7) 3 9(2 

t 7 i 4 

6 o 5 

Here we find that 3 is too big» so we take 3 for the quotient. 

M £• In both cates we 6 od the quotient by triaL 

Example 3. How many times is Ra. 3a. (ip. contained in 
R28. 5^. ip. ? Find the remainder. 

R. a. p. 

Ra. 3a. (y). ) aS . 5 . 3 ( 10+2 

aa . _3 
R6 . 2.3 

R4 > 7 . o 

Ri . IX . 3 

Ans, 12 ; Remainder, Rt. no. 3/^. 

Note 1 . First take 10 time 4 20 times,* 30 times and so on. 
Id the case of lar^e sums the first method of Examp le i should 
be employed. 

Note 2 . The method of Art. 74 is called partition and the 
above metl od is called quotition. 


How many times is 

L Rt;. ja, 2p. coDtaioed in R139. lo. ip. ? 

R Rao. lao. 6 p. .R311. iio. 6/. ? 

>4 RS 3 . lOo. .R1288. 2 a. } 

^30. 7A 3</. ..£637. la/. 3</. ? 

6 . .£ 17 . 12 /. id. . £ 9 ^- to*’ f 

y^Find the quotient and remainder in the division of 
^ R211. lia. tofi. by R 7 * 7 ^ 7 /> 

^' 4 . R376. 8a 7>. by B17.120. 


J. C. a; 5 
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B. R304. 15a, tip. by Ry* So. 

0. ^£784.17A 1 \(i. by ^23.191. id. 

>0. ^976 by ^9. 9 f. 9rf. 

11 . . Divide R994. 13a. 3^. into equal parts, each of which is 
equal to R17. 7a. ip. 

1 ^ Divide ^£286. 31. id. iato parts, each equal to iir. l^d. 

18 . How many maunds of flour, ft R4. 8 a. jp. per maund, can 
b( bought for R1354. i la. ? 

14 . How many rupees of ir. 6 d. each are equivalent to 

15. A servant whose pay for*a day is 2a. Sp., is 6ned <)p, if he 
iomes in late, and at the end of 20 days he receives Rs. 120.9/. ; 
how often was he late ? 

16 . Multiply Ri8957. 13.2. by R189. 9a. 3^. ; and divide the 
same sum by the same sum. Shew that one of these operations 
is absurd and impossible, and perform the other. 


Xlll. MEASURES OF WEIGHT. 

4 

76. Engliali JewoUera* or Troy Weight. 


iChitfly usedfor weighing S''^d, silver and jewels.) 

^24 Grains (gr.) make i Pennyweight (l dwt.) 

20 Pennyweights ... i Ounce (l os.). 

12 Ounces ... ^ Pound (l lb.}. 

So that a pound Troy 5760 Grains. 

Diamonds and other precious stones are weighed by carats^ 
each carat weighing about 3} grains. 


Reduce to grains : 

L 207 tb. 8. 291b. 8 os. 3 . 3 lb. 9 os. 13 dwt. 15 gr. 

4 . 28 lb. 7 os. 15 dwt. 6. 55 tb. 6 os. 9 dwt. fl. 7 lb. 3 ox. 4 dwt. 9 gr. 
Reduce to lb., etc. * 

7S45 gt. 8. 8923 gr. 9. 57892 gr. 10. 100000 gr. 


os. dwt gr. 
Ul 3 . 17 • 33 
9 • M . 7 
. 7 • 7 . 15 
6.3. 3 


Adds Hon. 

02. dwt gr. 
12. It , 13 . 21 

9 • 3 . 19 

8 . 17 . 13 

6 


lb. os. dwt gr. 
18 . 3 . to . 7 . 9 

4 . 3.9. 3 

7 . 7 . 8 . 12 

8 . , 9 . 3 . 13 
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14 . Subtract 3 oz. 16 dwt [4 gr. fr<An 6 oz. 13 dwt. 12 gr. 

16 . Subtract 7 Ib. 9 oz. 8 dwt 20 gr. from 10 lb. 4 02. 3 dwt. 4 gr. 

16 . Multiply 3 oz. ; dwt. 16 gr. by $» 32, 427. * ] 

17 . Divide 13 lb. il oz. 13 dwt. 8 gr. by 23, and by 9 02. ft dwt 
16 gr. 

18 . Find the weight of 24 gold necklaces each weighing 

2 oz. 7 dwt X2 gr. • 

19 . If 64 gold rings of equal weight are made of 1 lb. of got^, 
find the weight of each. 

20 . How many gold rings, eacli weighing 7 dwt 12 
be made out of 1 lb. 0 02. 15 dwt. ot gold ? 


TT.^Bnglish Standard or AvoirdupoiB Weight. 

16 Drams (dr.) make 1 Ounce (i nz.). 

16 Ounces ... ) Pound (.1 Ib.X 

a8 Pounds ... l Quarter (i qr.). ^ 

4 Quarters ... 1 Hundredweight (1 cwt). ' 

20 Hundredweights... 1 Ton (1 ton). 

A stone (st) 14 lb. 

A pound Avoir. 7000 Grains Troy. 

BZAKPLfiS. 3A 


Reduce to dragts : 


1. 

7 tons 13 twt 


2. 

2 tons 2 cwt. 2 qr. 

a 

3 tons 9 cwt. 3 qr. 21 lb. 9 oz. 

4 . 

9 tons 7 cwt. 

6. 

2 tons 3 cwt. I qr. 

0. 2 cwt 3 qr. 20 lb. 11 oz. n dr. 


Reduce to tons, etc. 



• 

7 . 

999999 dr. 8. 123456 dr. 9 . 90000 gr. 10 . ibilKongr. 



Addition. 




lb. oz. dr. 

qr. Ib. oz. 


tons cwt. qr. lb. 

IL 

7 . 7 -JO 18 . 

13. 21. 3 


13 . I . 16 . 3 . 19 


9 . 9-7 

7. 8 . 7 


2 . 8.3. 0 


19 . IS . 6 

8. 19. 8 


13 . e . 35 


3 . 13 . 12 

9.2.2 


2 . 4.1. 7 


4 • 4 - 3 

21 . 3.4 


4 • 7.2. 9 


14 Subtract 7 tb. 8 os^ 9 dr. from to ib. ti oz. 1 $ dr. • 

16. Subtract 2 tons 13 cwt 3 qr. 12 Ib. fr 6 m 9 tons 2 cwt 2 qr. 
3 lb. 
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"^ 16 - Multiply 7 cwt. 3 qr.^2 lb. 9 oz. 2 dr. by 7, 88, 329. 

17 » IJivide 2 tons 10 cwt 2 qr 8 lb. x oz. by 29, and by tx lb. 
02. 4 d/. 

' 18 . .>Find Iho weight of 625 iron balls, each weighing 7 lb. 8 oz. 

19 . The total weight of 56 bales of cotton is 7 tons i cwt. ; 
what is the weight of each bale i 

20 . How many pick^axes, each« weighing 4 lb. 6 oz., can be 
m ade from i ton 10 cwt. of iron ? 

21 . Which is heavier, a pound of gold or a pound of feathers ? 

* iZ? How many pounds Troy are equal to 144 pounds Avoir. ? 


78. Indian Basar Weight 

4 Sikis make t Tola. 

5 Sikis X Kancha (Powa-chatak). 

4 Kanchas or 5 Tolas ... i Chatak (i ch.)» 

16 Chataks ... 1 Seer. 

40 Seers ... x Maiiiid(t md.). 

4 Chataks’vx Powa. 4Powa$»i Seer. 

5 Seers--x Ptmshury. 8 Punshuries^i Maund. 

The weight of a rupee is called a tola. The Standard seer 
■mSo tolas. A tola» 180 grains Troy, i ton»27 maunds (nearly) 
and I pound Avoir.»39 tolas (nearly). 



Reduce (i) to kanchas, (ii) to tolas : 

1. 

3 md. 7 seers 3 ch. 

a. 

2 md. 20 seers 13 ch. 

3 . 

i md. 34 seers l $ ch. 

4. 

2 md. 16 seers 2 powas. 


35 seers 3 powas. 
Reduce to rad., etc. 

6 . 

2 md. 6 punshuries. 

7 . 

4664 kanchas. 

8. 

3333 kanchas. 

0 . 

39855 tolas. 

10. 

100000 tolas. 


AdtHHon 


md. seers ch. 
11. 3- 8. 3 
8. 12. 7 
2. 29. 1$ 
9 - 36- 3 

7. 7. I 


13 . 


md. seers cb. md. seers ch. kanchas. 


13 . 22 . 

7 .18. 3 . 8 . 

7 

X 

7-36- 

'5 K' **• 

8 

r 2 

12 . 21 . 

8 8 . i9 . 

9 

. 1 

4‘ 3*- 

9 39 • 3(> . 

13 

• 3 

2 . 20 . 

2 2.4. 

10 

. a 
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14 . Subtract 3 md. 29 seers 7 ch. from 8 md. 17 seers 4 ch. 

16 . Subtract 2 mil. 37 seers 12 ch. 2 kanchas from lo nui; 
29 seers 7 ch. 

16 . Multiply 5 seers lo ch. 3 kanchas by 9> 42, 2153. 

17 . Divide 71 md. 11 seers 9 ch. by 73, and by 2 md. 34 seers 
X ch. 

18 . Find the weight of 273 bags of rice, each bag weighing 

2 md. 7 seers 3 ch. ♦ * 

10 . If 44 bottles cf equal size hold I md. 3 seers 6 ch. of ink^ 
how much docs one bottle hold ?• ^ 

20. 657 md. of flour are to be packed into bags holding 
i md. I seer 1 ch. each ; how many bags will be reipiired ? 

21 . How many grain« of gold arc there iu a plate weighing 
I seer 5 ch. ? 

22 . If3chataks of gold be made into 3O equal rings» how 
many grains will each ring weigh ? 


70 . 


Madras Local Weight. 


3 Tolas 
8 Pol hi ms 

5 Seers or 40 Polltims 
SViss • 

20 Maunds 


make 


I Pollum. 

1 Seer. 

1 Viss. 
i Maund. 

I Candy or Barum, 


A Madras maund^25 lb. Avoir. 


80 . 


Bombay Local Weight. 


4 Dhans 

make l Raktika. 

8 Raktikas 

••• 1 Masha. 

4 Mashas 

... 1 Tank. 

72 Tanks 

... I Seer. 

40 Seers 

••• X Maund. 

20 Maunds 

t Candy. 

A Bombay maund ">28 lb. Avoir. 
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XIV. MEASURES OF LENGTH. 

81 . English Iiinear Ueasure. 

It ii^hes (in.) make i Foot(l ft.). 

3 Feet t Yard (i yd.). 

si Yards ’ i Pole, Rod or Perch <( po.)' 

40 Poles or 2to yards ••• 1 Ftirlong (1 fun). 

8. Furlongs or 1760 yards l Mile (l mi.). 

3 Miles ••• League (1 lea). 

n 1 Pole «« 5 I fL 6 in. 

9 Inches 1 Span. 

2 Sp?*>s or 18 Inches i Cubit (ffa/A). 

2 Cubits — i Yafd. 

6 Feet a i Fathom. 

4 Poles or 32 Yards - i Chain ^ ^ • .i 

100 I.ink, - . Chain } 

SAifr/ lengths are usually expressed in feet and inches and 
long distances in milts and yards. 

8^. In reducing poles to yards, we multiply the number of poles 
by n, aAd divide the product by 3. In the converse nperatinn, we 
multiply the number of yards by 2, and divide the product by 11. 

Example i. Reduce 2 mi. 2 fur. 9 po. 3 yd. t ft. to inches. 

mi. fur. po. yd. ft. 

Process : 2 . 2 . 9 . 3 . i 

1 • 

i 3 fur. 

-i?- 
729 po. 

ll 

2 ) ^19 half-yd. 

4009 yd. + i ft 6 in. rem. [*/ a half-yd. ft. 6 in.] 

* ^ 3 yd. I ft._added. 

401a yd 2 ft 6 m. 

3 

13038 ft 
22 

14^62 in. A ns. 

Note. In reducing miles or furlongs to yards, it is convenient 
to reduce them at once to yards, unless we are prevented by the 
form of the question, as in the above example. Halfyards may 
be reduced directly to inches by multiplying the number of hall* 
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Example 2. Reduce 201381 inches to miles. 

Process : 12 ) 201 381 in. * 

3 )_16781 ft. +9 in- 

5593 yd. +*f*- 

_ 2 

II ) I i 1% half-yd. 

^ 101 6 po. +10 half-yd. 

8) y fur. +t6 po. 

3 mi. +1 fur. , 

201381 in.-3 mi. l fur. 16 po, 10 half-yd. 2 ft. 9 io. 

—3 mi. I fur. 16 po. 5 yd. 2 ft. 9 in. 

-•3 mi. I fur. 1/ po. I ft 3 in. 

[•.• 5 yd. 1 ft 6 in.-i po.] 
If in a result the yd., ft. and inches exceed s yd. 1 ft. 6 in., we 
must substitute i po. for this. 

EXAMPLES. 37. 

Reduce to indies -. 


1. 

125 yd. 2. ; fur. 


3 . 3 mi. 


4 . 2 lea. 

6. 

2 mi. 7 fur. 2 po. 


6. 3 mi. 2 

fur. ' 

6 

0 

7 . 

3 lea. 5 fur. 11 po. 8. 

31 

po. 4 yd. 2 ft. 



9 . 

5 po. 3 yd. 1 ft 10. 

7 

po. 2 yd. 9 in. 



11. 

2 mi. 7 fur. 13 po. 4 yd. 12. 

2 

lea. 6 fur. 20 po. 3 yd. t ft. 6 in. 


Reduce to milesi furlongs, poles» 

etc. : 



18 . 

156 yd. 14 . 202 yd. • 

16 . 

107 yd. 

16 . 

196 yd. 

17 . 

1234 io. J8. 5890 ft 

19 . 

4 

73212 in. ’j 

20. 

80021 in. 

ai. 

1000 in. 22s 10000 ft 

23 . 

234567 io. 

24 . 

987654 in. 


XV. MEASURES OF AREA. 


93 . The area of any plane h^re is the amount of surface 
included within its bounding lines. 

A square inoh is the amount of surface 
enclosed within a square of which each side 
is one inch in length. 

A square unit (f.e., a square inch, a 
square foot, etc.) is a square each of whose 
sides is one unit l inch, l foot, etc.) in 
length. It is used in measuring the area 
of' a surface bounded by lines. Thus the 
area of any figure is meuured by the 
number of square units (i.e., square inches, 
square feet or other units of square 
measure) it contains. 
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Let the adjoiniog figure represent 
whose side is l yard. This is a 
**square yard''. Divide each of the 
^our sides into 3 equal parts and 
'^in thcipoints which are just opposite 
10 one another. The big square is 
now divided into smliter squares, 
each of which is a square foot.’ It 
is clear from the figure that there 
arc three rows with three squares 
in each row, f>., in all 3x3 or 3^ 
smaller squares ^ therefore t $q. yd. 
•■9 sq. ft: 


a square the length of 



f ^ 

Similarly, if we took a square foot and divided each side 
into IS parts and drew straight lines as above, we should see 
that a square foot is equal to iz x le, that is, 144 square inches. 


Hence, from 

la in.Bt ft, we get lax la or 144 sq. inches (sq. in.) 

••1 square foot (i sq. ft.) 
3 yd., „ „ 3X3 or 9 sq. ft »1 square yard (1 sq. yd.) 

etc. etc. 


English Square Ueasure. 

1 

144 Square Inches (sq. in.) make i Square Foot (t sq. ft.). 

Q Square Feet ... s Square Yard (t sq. yd.}. 

30f Square Yards ••• i Square Pole, Rod or Pcrcb. 

40 Square Poles ••• l Rood (i ro.). [(l sq. po.)}. 

or 4840 sq. yards } — * 

640 Acres ... i Square Mile (l sq. mi.). 


A square chain—22 x22 sq. yards or 484 sq. yards. 
10 sq. chains— 1 acre. 

1 sq. pole - 30 sq. yd. 2 ft. 36 in. 


88. In reducing sq. poles to sq. yards, we multiply the 
number of sq. poles by 121 , and divide the product by 4 . In the 
converse operation, we multiply the number of sq. yards by 4. 
and divide the product by 121 . 
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Example i. Reduce 2 ac. i ro. 13 yi. po. 12 sq. yd. 7 SQ' R* 
^to sq. inches. 

ac. ro. po. yd. ft. 

Process : 2 . x . 13 . I2 . 7 
_4 
9 ro 

40 

373 sq. po. 

_ n 

4103 

n w < 

4 ) 45xy quarter sq. yd. > sq. ift.] 

’ il2a3 sq. >^.+2 sq. ft. 36 sq. in. [*/ a or. sq. yd.-2 sq. ft. 
12 sq. yd. 7 sq. ft. added. 

11295 sq. yd. 9 sq« ft* 3 ^ sq. in. 

9 

XO1664 sq. ft. 


X2X996S 

_13 

1^39652 sq. in. Ans, 

[The learner should note that, I qr. sq. yd .»2 sq. ft. 3^ sq* 'X). ; 
n qr. sq. yd.^4 sq. ft. 72 sq. in.; and 3 qr. sq. yd.-6 sq.ft. 
108 sq. in.]. 

Note. In reducing acres or toods to sq. yards, it is convc* 
nient to reduce them at once to sq. yai^s, unless we arc pre- 
\^nted by the foritl of the question. Quarter sq. yards may be re* 
duced directly to sq. indies by multiplying the number of quarter 
sq. yards by iSxiS (\' a quarter sq. yd.»a sq. cubit»K8xi8 
sq, in.) 

Example 2. Reduce 875^67 sq. inches to acres. 


Process; 


fi2) 8753067 sq- in 

lis > 7 *? 4 «.-. 3 \ 

9 )■ 6 o 7 ' 85 —*/ 


27 sq. in. 

^53 sq. yd.+ 8 sq. ft. 
_ 4 

fix >270x2 quarter sq. yd. 

40)^...2j 

4) 5 ro. +23 »q- pa 

1 ac. + I ra 



121 
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The result**! ac. l ro. 23 po. 29 qr. yd. 8 ft 27 in, 

•» I ac. f' ro. 33 po. 7 yd. i qr. yd. 8 ft. 27 in. 

— 1 ac. 1 ro. 23 po. 7 yd. 10 ft 63 in. 

^ = r ac. X ro. 23 po. 8 yd. i ft. 63 in. 

\f in a result the sq. yd., ft. and inches exceed 30 sq. yd. 2 ft. 
36 in. we must substitute l sq. po. for this. 

EXAMPLES. 38. 

•’ Reduce to sq. inches : 

1 . 23 sq. yd. 2 . 3 roods. 3 . iso ac. 4 . 2 sq. miles. 

" R 7 ac. 2 ro. 8 po. 6. 12 ac. 3 ro. 20 po. 7 . l ac. 1 ro, i po. 

8 . 3 sq. po. 7 yd. 7 ft. 0. 3 P®* 3 * ft* 

10. 7 sq. po. 20 yd. 36 in. 11. 2 ac. 3 ro. 7 po. 17 yd. 

12. 3 ac. 2 ro. 17 po. 9 yd. 2 ft. 72 in. 

Reduce to acres, roods, sq. poles, etc. ; 

13 . 365 sq. yd. 14 . 740 sq. yd. 16 . 97tsq. yd. 

16 . 1000 sq. yd. 17 . 7824 sq. yd. 18 . 37821 sq. yd. 

18 . *93456 sq. ft 20 . 87893 sq. ft 21. 7234 sq. in. 

22 . 78934 sq. in. 23 . 987650 sq. in. 24 . 9876543 sq. in. 

Reduce 

26 . 7 sq. drains to sq. Inches. 

26 . One million sq. links to sq..yards. 

83. Land Measure of SengaU 

I Square Cubit makes 1 Ganda (i ga.). 

20 Gandas make i Chatak (l ch.). 

16 Chataks ... 1 Cottah (x cot). 

20 Cottahs ... I Bigha (i bi.). 

I bigha ** 1600 sq. yards. 

121 bighas >- 40 acres. 

1936 bigbas *> X sq. mile. 

1 acrea*4VWghas»-3 bi. 8 ch. 

88 . Land Measure of the United Provinoea. 

20 Kachwansi make t BiswansL 
20 Biswansi ... 1 Biswa. 

20 Biswas ... I Bigha. 

I bigha—3025 sq. yards. 
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8Y. Land Ifeasnre of the Punjab. 

9 Square Karam or 9 Sarsat maA i Marla, 
ao Marlas ... i Kanal. 

4 Kaoals ... x Bigba. 

2 Bighas ... I Gbnma. 

X karama3 cubits. 1 bighas 1620 sq. yards. 

gg. Land Measure of Madras. 

144 Square loches artake 1 Sqtiare foot. 

2400 Square feet ... 1 Ground or I^lanai. 

24 Grounds ... f Cawny. 

484 Cawnies ... x Square Mile. 

I 3 i cawnies a ic/b acres. 

gg. Land Measure of Bombay. 

39 ^ Square Cubits make 1 Katbi. 

20 Kathis ... 1 Pand. 

20 Pands t Bigha. 

6 Bighas 1 Rukeb. 

20 Rukehs I Chahur. 


XVI. MEASURES OF SOLIDITY AND CAPACITY. 

00 . A oubo 1$ a solid figure contained by six equal squares. 
A cubic Inch is a cube whose edge is an inch in length. 

Measures of Solidity. (Bnf/uA), 

1738 Cubic Inches make i Cubic Fool (l cu. ft.). 

37 Cubic Feet ... I Cubic Yard (i cu. yd.). 

A ton of shipping »43 cubic feet 

EXAMPLES. 89 . 

1. Reduce 3, 7, 12, 16, 20, 39 cu. yd. to cu. in. 

2 . Reduce 123456, 987654 cu. in. to cu. yd. 

91 . Ueasurea of Capacity. {Etig;/isA). 

4 GiiU make i Pint (1 pt). 

2 Pints ... X Quart (l qt). 

4 Quarts ... X Gallon (t galLX 

2 Gallons ... i Peck (i pk.). 

4 Pecks ... I Bushel (x bus.\ 

8 Bushels ... X Quarter ({ qr.). For dfy goods 

5 Quarters ... 1 Load (1 Id.) only. 

2 Loads X Last (x last). 

A Barn! contains 36 gallons. 
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Note. A gallon of dUtillcd water weighs exactly lo lb. Avoir. 
A Pint of water welgaa a pound and a quarter. [A gallon 
contains 277*274 cubic inches.] A cubic foot of water weighs 
about 2000 ox. Avoir. 

EXAUPLES. 40. 

Reduce to gills : 

1 . 12 gall. 2 qt. I pt 2 . 2 barrels t6 gall. 3 . 1 barrel zi gall. 

4 u 6 bus. 2 pk. z gall. 6. 4 qr. 4 bus. 2 pk. 6. i Id. 3 qr. 7 bus. 

7 . 7 lasts i Id. 3 qr. 8. 2 lasts 4 qr. 5 bus. 0 . 20 lasts 1 Id. 4 qr. 
Reduce to barrels, gallons, etc. : 

10 . 1000 gills. 11 . 2073 gills. 12 . 3400 gills. 13 . 7225 gills. 

Reduce to lasts, loads, quarters, etc. : 

14 . 3000 gills. 16 . 1500 gills. 16 . 2>ooo gills. 17 . 98765 gills. 

18 . What is the weight of 2 gall. 2 qt. of water ? 

19 . Give in pounds Avoir, the weight of 2 cu. yd. 2 cn. ft. of 
water. 


XVII. MEASURES OF TIME, ANCLES, NUMBER, 
AND APOTHECARIES’ WEIGHT. 



Ueasures of Time. {EngUs/i.) 


60 Seconds (sec.) make 
60 Minutes 
24 Hours 
7 Days 

365 Days 

366 Days «.« 

100 Years 


i Minute (f min.). 
1 Hour (l hr.). 

I Day (1 da.). 

I Week (I wk.). 

I Year (l yr.). 
i Leap*year. 

1 Century. 


Note 1 . Each day is considered to commence at midnight. 


Note 2 . In rough calculations a month is taken to consist 
•of 30 days. But the 12 months, called Calendar Months, into 
which the year is divided, are of variable length. 


February has 28 days (and in Leap-year 29). 
Thirty days have September, 

ApriL June and November. 

The other months have 31 days each. 
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Note 8. If the number of a particular year is divisible by 4. 
it IS a Leap-year ; but centuries not aivisible by 400 are not 
Leap-years, Thus 1888, 1732, 1600 are Leap-years ; 1887,17391 
x8oo are common years, » 

[The solar year eoaiistt of 46$*241218 nets solar days (or 36s<da« 

5 hr, 48 mia. 48 iec» very otarh) or ntarly 365} da^ $ hence to make the 
civil year correipond wlih the solar, we take 3 consecutive years of 365 
da)i and a fontth, called UaP-reart of 36^ dayi, those being leap-years *of * 
which the numbeis are divisible by 4. But m this way we insert too days 
in 400 years, which is too mnch. for *241118x400 it ^*8^1 or 97 daysa 
nearly ; to make the mcessary comxtioo centuries not divuiolc by 400 are 
taken as coniinon ycara] 

Note 4 , Tlie year contains 52 wbeks and i day (V 51 xy-f 1 
M 365)1 but in calculating .the income of men paid by the week, it 
is customary to consider the year to consist of 53 weeks. 

EXAMPLES. 41 . 

Reduce to seconds : 

1 . 7 hr. 12 min. 3 sec. 2 . 7 da. 9 hr. 10 min. 3 . 2 wk. 3 da. 12 hr« 

Reduce to weeks, days, hours, etc. : r 

4 . 5000 see 6. 98765 see. 6. One lac see. 7 . One million see. 

Find the number of days (including one only of the two days 
named) from 

8. 3rd Jan. to 7th April 1937. 9 20th Jan. to 20th May 1928. 
10 . May loth ’27 to Jan. 9th *28. Ah Aug. ist ’20 to March 1st '22. 
12 . 2ist Feb. to 7th Dec. 1900. 13 . 30th Dec. ’33 to 30th March ’26. 

14 . The 1st January 1880 was on Monday j what day of the 
week was June 20th of the same year ? 

16 . The 9th of December 1845 was on Sunday ; what day of 
the week was 1st January 1847 ? 

93 . Meaaures of Angles. 

60 Seconds (60*') make i Minute (O* 

60 Minutes ... 1 Degree (1*). 

90 Degrees 1 Right angle (i rt gle.). 


Reduce to seconds: 

L 17'. 37". 2 , 240*. 2S'. 35". 3 . 4 rt. gle,. 

Reduce to right angles^ degrees, etc.: 

4 , 4000"', 6. 3795 ^^ 8- 7000', 7 . 8256'. 


8. 9876S4"* 
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- 94 . Haaeiirda of Number. 


12 Units make 

Dosen. 

12 Dosen 

Gross. 

12 Gross 

Great Gross. 

• 20 Units 

Score (,Kurrt). 

Also 24 Sheets of paper 

Quire. 

20 Quires 

Ream. 

10 Kearns 

Hale. 

EZAUFLES. 

43 . 


In 50 reams of paper, Hov^ many sheets ? 

jL How many reams, quires, etc. are there in fifty thousand 
eheets of paper ? 

S. How many scores are there in 5 great gross 7 


95. Apotbeoarlea* Weight. 

9 

(i) Afeasurts cj Wtighu 

• 

Druggists use the to weigh small c}uaDtitles and the 

,Pound and ounce Avoir, to weigh large quaatuies. Some physi* 
ciaae in prescribing use the following table : 

ao Grains inaKe i Scruple (i scn)« 

3 Scruples ... . i Drachm (i dr.). 

i Drachms ... \ i Ounce Troy. 


(ii) Measures of Capacify. ^ 


60 Minims (m.) or drops make 
8 Fluid drachms ... 

ao Fluid ounces 

8 Pints 

9 A teaspoonful •• 

A dessertspoonful •• 

A tablespoon ful » 


l Fluid Drachm (H, dr.}. 
1 Fluid Ounce (fl. oiX 
i Pint ( 0 .). 

1 Gallon (C.). 

t Fluid drachm. 

2^ Fluid drachms. 

4 Fluid drachms. 


Ko^s Since a ,p 9 t of water weighs a pound and a quarter, 
-the weight of a fluid ounce of distiiled water is an euwt Avoir. 


SXAKPLn. 44 . 

Reduce 

1. a os. 3 dr. 3 scr. to grains. 2. 3 os. 3 dr. la gr. to. grains. 

9. < a 0,13 fl. os. to minims. 4. a C. 4 O. ^ miniina. 

fl. 7 C. 7 0 . IS fl-os. 5 fl. dr. 9 m. to minims. 
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MISOBLLANBOXrS EXAMPLES. 45 . 

1 . A girl can paper 2 pins in a second ; how many pins can 
she paper in a working day of 8 hours 30 minutes ? 

2 . Find the price of 3 md. 7 seers of milk at 2a. hp. per seer. 

8. Find the value of 12 lb. 7 ox. of gold at £3.15L per'ox. 

A A train travels 19 mi. 7 fur. 30 po. per hour ; how far will 
it travel in 24 hours ? 

^ 6. A fruit'seller sold 210 oranges at i pice each, 76 apples at 

I anna each, and 55 mangoes at ta. 6/. each ; how thuch did he 
realise from the sale i 

6. How many cwt of coal m\\l> supply 64 fires for 3 weelR, 
each fire consuming i cwt. 2 qr. t lb. per day ? 

7 f If the cost of 9 md. be R480, what is the cost of a chatak ? 

8. If the cost of a too be ^203, what is the cost of a pound ? 

8. How many shoti oach weighing z ox. 3 dr., will make up 
a heap weighing one t<m* f 

10 . How noany parcel!, each weighing t md. 10 seei^, can be 
made up of goods weighing 132 md., and what weight will reiMin 
over ? 

11 . How many jars, each conuining 2 gall. 3 qt 1 pL 3 gills, 
can be filled out of a cask containing 285 gallons ? 

How many pieces of rope, !ach 2 ft 9 in. long, can be cut 
off a length of 1760 yards, and what length will remain over ? 

^ 18 . A train travels 4$ miles in Z/ hours ; how many yards does 
it travel in a second ? 

14 . A man gave^y. 90. 6p. to each of 24 men, and then had 
70. 9^. left; how much had he at first 1 

L^8. a has R3. 7a. gp, more than B has R2. So. %p, less than 
^Ci and C has ftl2 ; how much has A ? 

10 . If a man*s net annual income be R178S6. 44., bow much 
may he spend per day and per week to the nearest pie, so as not 
to run into debt ? [Reckon 52 weeks and 365 days to the year.] 

^ 17 . If the daily income of a man be R3. 40. 9^., how much 
can he spend per day that he may save R239. 6p. m a year ? 

18 . Ka man spends Rs« 3^2^* daily, bow much will he be 
able to save out of an Annual income of R2400 ? 

lA How much to the nearest ^artbing can a person spend 
4aily if he wishes to save £300 outiof an annual income of £7001 

80 . A gentleman’s gross annnal income is R3000; he pa^ 
R72. 3a. annually in taxes x wbat must bis daily expanses be 
that he may save RtoSo in a year ? 
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21 . A man spends R?. 6 a. daily, and saves Riooo a year ; 
wbat is his annual income? 

22 . A clerk received £iia . 7 ♦ 6 as pay in 1928 j how much* 
is th^t per day ? 

23 . A man was bom on the loth of January 1832 ; what was 
his age on the 17th of April 1888 ? 

* 24 . I distribute R300 among boys, giving a rupee, a half* 
rupee, a quarter^rupee and a two-anna piece to each ; how many 
'bc^s get a share ? 

2 B. Sound travels 113 $ ft in a second ; if a gun is fired at a- 
^dL'^ance of 187$ yards, what time must elapse between the 
seeing of the flash and the hearing of the report ? 

26 . How many steps does a soldier whose stride is 3 ft. 8 in* 
take in walking 3 miles ? 

27 . If a soldier takes ^240 strides in walking 1 mile 1030 
yards, what is the length of his stride ? 

28 . The circumference of a bicycle wheel is I 3 ft 7 >n. ; how 
many complete revolutions does it make in going 10 miles ? 

20 . A certain sum of money was divided into 18 equal 
parts ; each part was R4. So, Ifi. and there was Ra. 7 ^ 6/* • 

find the sum. 

80 . A man earned R3$. ga. 6^, jo January and R49* 8 a. 9^. 
in Fcbniary ; he spent R26, 3A. each month : how much did 
he save in the two months ? 

31 . A man earns /t 7s. 6<i*Ver week, and pays 6d. every 
fourth week to his club ; wbat is his net income in a year of 
52 weeks ? 

32 . How many complete yards are there in the united length 
of 7 benches, each 7 ft. 7 ht long ? 

33 . A man spends in 4 months as much as he earns in ^ 
months ; what does be save out of an annual income of R27$a 8a. r 

A and B together have £$6.121.6d.; A has ^5.17^- 9 <f. 
more than B * how much has A I 

88. The earnings of a man and bis 3 sons amount to j^6oo 
a year, and their expenses to ^400 ; if the bsUance be divided 
equ^y how much will each receive 7 

80 . How many quart bottles can be filled out of a cask 
containing 3 cwt 1 qr. 8 Ib. of water 1 

87 « The 1st of January 1881 was on Monday ; find the 
numlMr of Mondays in that year. 

. 38 . A vessel which holds to gallons weighs when empty 
30 lb.; w^t if the weight of the vessel when full of watert 
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5 9 . Your father was 35 yr. 7 mo. 10 da. old when you were 
born ; your sister was born when your tlther was 2j yr. 9 mo. 8 da. 
old : how old is your sister now if your age is 12 yr. 6 mo. ? 

40. Four dolkirs, 3 half’^uineas, S half-crowns and 6'florins 
amount to ^3. lar. Hti ; what h the value of a dollar ? 

41 . Two pieces of cloth of equal length cost ^3 *0.9 and 
/2 . 5 • 0 respectively : the price of the first was 3^. 4^^. per yd. ; 
what was the pi ice of the second per yard ? 

42 . A merchant bought 3;o lb. Avoir, of lead,,and sold it hy 
Troy weight ; how many pounds Avoir, did he gain i 

48 . A shop-keeper's weight was deficient 3 tolas to a sijicta; 
what quantity would he defraud his customers in selling 8 maunds ? 

44 . Fifty b^'tgs of rice are bought for U800. iza. 6/. at R3. la, 
Ip. per maund \ what is the weight of each bag ? 

45 . Light travels 186500 miles in «a second ; what time docs 
it cake in travelling from the sun to the earthy a distance of 
93877000 miles ? 

46 . The small wheel of a tricycle makes 330 revolutions 
more than the large wheel to passing over a mile ; if the circum¬ 
ference of the large wheel be 8 ft., what is the circumfcrebcciof 
the other ? 

% 

47 . A weekly newspaper was numbered 4 un the 7th January 
1935 ; when was it numbered 40 f 

46 . A daily newspaper which is published on week days 
only was ninvibcrcd 30 on Mo^^day the 13th January 1884; on 
what date was it luunbeicd 120 

49 . A persot\^ travelled 120 miles by railway at 15 miles an 
hour, 120 miles by road at 8 miles an hour, and 60 miles by 
bullock cait at 2 miles an hour ; how long did he take ? 

60 . Supposing that the distance of the sun from the earth 
is 91776000 miles, and that light travels from the former to the 
latter in 7 min. 58 sec., find the velocity of light per second. . 

61 . The value of a mark being 13X. 4^., and that of a dollar 
4/. how many half-crowns are there in 9 marks 4 -12 dollars ? 

62 . A person laid out ^43. 9^. 4//. in spirits at 5s. 4J. a 
gallon, some of which leaked out in the carriage ; he sold the 
remainder for ^54, at the rate of 7^. dd, a gallon : how many 
gallons leaked out ? 

53 . A wheel makes 600 revolutions in passing over s mile 
40 yards , what is its circumference f 

64. Divide R65. J04. equally among 8 men, 12 women and 
30 cbildren; supposing the children to have received their 

J. C. A. 6 
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shares, and the men to have given up their shares to tho women, 
how much would each womin receive ? 

66. How many times did a church<Iock« which chimes the 
qaartert, strike and chime in February 1900 i 

6ft. How many times does the 29th day of the month occur 
in 400 consecutive years f 

07 . The circumferences of the large and small wheels of a 
tricycle are 13 ft. 9 in. and 3 ft. ,4 in. respectively ; how many 
iHore turns wil| the latter haw made than the former when the 
tiicycic has gone a distance of 15 miles i 

e, 68. U for every Ri icnt paid to his landlord a man pays in 
addition 1 anna for gas^ how much will he have left out of an annual 
income of R3000 if he lives in a house whose monthly rent is R20 ? 

69 . After measuring 40 yards of a rope it was discovered 
that the measuring yard was an inch too long ; what was the 
true length measured ? 

60 . One man is 30 years 17 weeks and s days old, and 
another is 26 years 9 weeks and 3 days old ; a third is just as 
much younger than the first as he is older tlian the second : 
what h the age of the thiid ? 

XVIII. BARTER, GAIN AND LOSS, ETC. 

00 . Barter.— Example, How many seers of sugar at 4a. 6/» 
a seer must a grocer give in exchange for 9jlb. of tea at Ri, 2a. a lb.? 

Cost of 9 lb. of tea»Ri. 2a.X9»Rio. 2a. 

The number of seers of sugar reqd.»Riq. 20.4*40. 6^."36. 


L How many pounds of tcaatRi. 40. a pound must be 
given in exchange for 40 yards of silk at R2. ico. a yard 7 

SL How many dollars of 4^. %d, each can be^btained for 
too rupees of is. lod. each ? 

8. If 4S yards of ribbon be given in exchange for 2 maunds of 
brown*8Ugar at 3 annas a seer, what is the price of the ribbon 
per yard r 

4 . A man exchanges 4$ sheep at ;£2.5.9 each and 37 pigs at 
;£3.13,6 each for 1*3 oxen at ^17.6.6 each, the difierence being 
paid or received in money ; how much does he pay or receive 7 

6. Seven pounds of tea at Ri . 3.6 a pound am} 13 pounds 
of ^coffee are pven in exchange for t; maunds of wheat at 
Ri\ 13.3 a maund ; find the price of a pound of coflee. 
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97 . Gain and loss.— Example. .If 25 yards of cloth are 
bought at 7x. 6^. a yard and sold at ot. a yard, how much is 
gained ? 

If 1 . d. 

Profit on each yard* 8 j. 9^ -7^. 6 a. = 3d ix. x 25 i ., 5 . o 

/, Total profit-1J. 3rf.xa5«;£i. its. 3d. 3//.X.35- 6.3 

O • • 3 

EXAMPLES. 47. 

1 . A man gives 1$ maunds of rice worth R3. Sa. a tnaund, 
and receives in exchange 22 tnaynds of flour worth Ra. Sb. ft 
cnaund ; does he gain or lose, and by how much ? 

2 . A man buys 150 yards o( cloth at Ri. la. 3p. per yard, and 
sells at Rl. 3a. tp. per yard ; what does he gain altogether ? 

8. A grocer bought a chest of tea containing 320 Ib. for R405, 
and sold it ai Ri. 5a. <jp. per lb. ; what did he gain ? 

.4. Twenty-nine sheep arc bought at R5. Sa. each ; (5 of them 
are sold at 4a. each, Rod the rest atRs. 4a. each ; find the 
ain. • 

5 . A grocer buys 1$ mauods of sugar at 4a. 6/. a seer, and 
sells at R13. 4a. 6/. a maund ; what is his gain i 

6. Out of 2 md. 15 seers of milk, bought for R6. 9a. gp.f 

7 scers are lost by leakage ; what is gained by selling the 
remainder at la. 6P^ a seer ? ^ 

7 . A cwt. of sugar is bought for R14. 9a. 6/., and is sold for 
R16. 5a. 6p. ; wha% is the gain per Ib. ? 

.8. A grocer bought 1 cwt. 1 qr. of sugar for 15^., and 
gained lis. 8d. by retailing it; at what rate per lb. was it sold f 

8. A merchant bought 40 gallons of wine, and lost ;£5 by 

selling it for ^37 ; at what rate per gallon did he buy it ? « 

10 . A dealer bought wheat at 38/. 9d. per qr. ; he subse¬ 
quently sold it at £2, os. 3d. per qr., and made a profit of £1. i6j« 
altogether ; how many quarters did he buy and sell i 

IL A man buys 45 yards of silk at 6s. 6d. per yard, 15 yards 
of which being damaged, he sells at 51. per yard ; at what price 
must be sell the rest $0 as to gain . 12.6 altogether ? 

12 . A grocer buys 200 lb. of tea at Ri. 20. per lb., and sells 
<tne-ha!f of h at Ri. 3a. per lb. *, at what rate must he sell the 
remainder so as to gain R25 on the whole ? 

18 . If ^s• 6d be lost bv selling an article for ^3, what wotild 
have been gained or lost by selling it for ^£4 i 
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14 . 1 sold some goods weighing 13 cwt. 2 qr. 9 for 

£72 . 17 . 74, gaining thereby 3jf/. per lb. How much should 1 
have gained per lb. if I had sold them at ^5 . t2 . o per cwt. ? 

16 A iiadeHiium buys a piece of cloth 50 yards in length for 
H40. 20/^. : at what price per yard must lie sell it (i) that lie may 
gam Srt. per yaid, (ii) that he may gain Rit>. t2<?. on the whole ? 


OS. Mixtures .—Example i. If 3 maiinds of lice at K2. ia, 
per inaimd be mixed with 5 inannds at K3. 2a, per matinO, hnd 
th - price of the mixture. ' 


Cost of 3 md. at U2. 8^2. 
^ (*ost ot 5 ind. at U3. za. 
Cost of S md. of luixttirc 

*. Codt of 1 md. of ini.Miiic 

Jhicc lequiied 


-* fl2. X 3-a 117. 8rt. ; 

-- Hj. 2<7. X 5-*Hi 5. io<t. ; 
Ji/. +H15. 10^2. 

H23. za, 

H33. 2a. < S 
- M2. 24a. 3/^. 

U2. I4tf. 3/^. j)cr maund. 


Exanip'.c 3. How much uaicr mu^t Ik* added to 12 gallons of 
beer at io.<. u gallon, to icdnce the piice to 8r. a gallon i 

The*-price of the whole mixtuie at 8jr. a gjillon must be equal 
to the price uf 12 gallons of beer at nv, a gallon. Therefore, if 
we divide the price of 12 gallon^ ol ht‘er at los. a gallon by Sr. 
we shall get the ntmih(*r oi gallonb in the mixture. 

Price of 12 gallons of beer —io.r. x 13 *- 120 J. ; 
number of gallons in the inixlme —120.?. -4-8.?. 15 ; 

/. number of gallons of water added “15 — 12 — 3. 


EXAMPLES. 4 », 

1 . A mixtmo is made of 7 seers of sugar at 4a. bp. per seer, 
a seers at 4a. per sect and 3 seers at iti. bp, ; tind the value per 
seer Qf the mixture. 

2 . A man bouglu 3 qr. of wheat at 30;. per qr. and 9 qr. at 
2bs, per qr. ; he mixed them, and sold the mixture at y. jiJ. per 
bushel I how much did he gain ? 

3 . To 30 seers of milk, bought at la. gp, a seer, 5 seers o£ 
water are added, and the mixture is sold at 2a, per seer ; how 
much is gained ? 

4 . A merchant buys i 5 md. of sugar at R9. ia. per md., 18 md. 
at 4^- nid., and 10 md. at A9. per md.> and pays 2a, 
for carriage ; he mixes them : at what price per md. must be sell 
the'mixed sugar so as not to lose by the sale ? 
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6. 10 1b. of coffee are mixed wifli 2 lb. of chicory ; if the 

■mixture be woith lul per lb., and the chicory 3J. per lb., what 
is the value per lb. of the pure cofice ? ^ 

0 . A grocer mixes 36 lb. of tea at 2x. 4W. per lb. witli,48 lb • 
at IS. per lb. ; at what price pci Ilx must he sejl the mixture 
so as to gain I3.f. 6f/. on his outlay ^ 

# 

7 . A woman buys X doz^n eggs at 2hi.pcr dozen, and 12 

dozen nmre at per dozen : at what price per dozen must s^e 
sell the whole so as to gain per dozen ? * 

8. How much water most be mixed with 36 seers of milk pt 
la. 9/. per seer, so as to reduce thoprice to wr. 6/. per seer ? 

9 . Ilow many pounds of tcasludt (woith nothing) must a 
grocer mix with 20 lb. of tea at 2S. 6J. per lb., to enable him to 
sell the mixture at 2s. per Ib. and gain «it the same time 8i. on 
the transaction ? 

10 , A grocer buys 30 lb. of tea at 2f. a pound and 50 lb. of tea 
at 2z. a pound, and having mixed them sells 401b. of the 
mixture at 2s. 4tl .; at what price per 1b. must he sell the remainder 
that he may neither gain nor lose ? • 

90 . Biyision of TULoney.—Bvam/f/ei. Divide U13. ^a. 
among /i, /y and C, so that A may have xza. more than 
and /y Ri. 2a. 9/. more than C. 

y? is to have Ri. 2a. 9/. more than C, and A is to have 12^1. 3/^. 
+ Hi. 2(2. g/f. more than C; ilfwe take away these sums to be 
subsequently given to B anci A respectively, the remaining 
portions of their ^arc will be each equal to the share of C, 


ft. «. /. 

K. 

0. /. 

1.2.9 

» 3 . 

9. 0 

12 . 3 ^ 

3 • 

1 • 9 

t . 2 . 9 J 

3 ) 10. 

7 - .3 

H3. 1.9 

3 • 

4 • 

and S • 

7 . 9-»C‘ shar^; 
10 . b^H' share ; 
6. 9=/('s share. 


EXAMPLES. 49. 

1 . Divide R39. 70. gp. between A and By so that A may get 
liy. 4a. iP. more than B. 

2 . Divide £2$. ys. 6d. between A and By so titat A may 
■receive £3. t^s. 3d. less than B, 

8 . Divide R 3 $ 7 . 14^ 6p. among 15 men, giving Kii. i^a^gp, 
mott to each of two of them chan to each of the others. 
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4 . Divide R679 amoof 27 men and 5 women, so that a man 
may get R6 less than a woman. 

6.1 Divide R39. 40. 6/. among B and C, so that A may 
receive {I3 more than and B R4 more than C. 

6! Divide K329. 70. 9^. among A^ B and C, so that A may 
get A7 more than and B R2 less than C« 

.^95* is divided among 8 men, 7 women and 6 boys, 
so that each man receives lor. mor% than each woman, and each 
Woman lor. more than each boy ; find how much the men receive. 


' ^Example 2. Divide R 59 ^ 60. among 3 men, 5 women and 
6 boys, so that each man may receive three times as much, and 
each woman twice as much, u boy. 


3 men 

5 women 

6 boys 


9 boys 

10 

6 

. , 

*3 


R. /I. 



fS) S 9 . 6 
\ 5 )*‘ . »4 

2 , 6«Beach boy’s share ; 
4. I2«» woman’s ... 

and 7. 2^ man’s 


EXAUFLES, 50. 

1 . Divide Rt5. 9(1. fi/. between a boy and a girl, so that the 
boy may receive twice as much as the girl. 

2 . Divide R31. 3rs. between Ay H and C, in such a manner 
that A'^ share may be 3 times, and twice, C«$. 

5. Divide Rtoo among 3 men, $ women and 10 boys, so that 
each man may receive 4 times ns much as a boy, and each 
woman twice as much as a boy. 

4 . Divide £tt . 1 $ • Ak among Ay B and C, so that A may 
receive twice as much as By and B twice as much as C. 

6. Divide i^to.7.6 among 3 persons, so that one may 
receive twice as much as each of the others. 

6. Divide R39. ja. 9^. be^een A and By so that A may re* 
ceive Rl. 14a. 3}^.»more than twice the amount to be received by B, 

Example 3. Divide R28 into an equal number of rupees» 
half rupees and quarter*rupees. 

Make a pile consisting of one of each of these coins. The value- 
of the pile*a rupee+a half rupee 4 -a quarter-rupee>«Ri -f 8 a 4-4^ 
12a There are, therefore, ReSeRi* isa, or 16 such piles. 

/. The number of each kind of coia^the number of piles ^ i6«. 
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Example 4. A purse contaios ^7. 4<s. io half-rupees and 

S iarter-rupees. If the number of coins be 70, how many are 
ere of each kind ? 

If there were 70 quarter-rupees the total amount wohld have 
been only 4a. x 70«»Rt7. &i. But the purse contains R; 7 « 4 ^* 
Therefore the excess, (Ray. 4a.-Ki7. R9. lao. is due to 

the presence of half-nipees io the purse. 

Now, for each half-rupee, the excess is 40. R9. ita. 

contains as many 40. as there* are half-rupee pieces in the purse.^ 

/. the number of halfrupeesiaR9. 4/9. 
the number of quart6^rupees»70«*39*3i. 
EZAUPLES. 51. 

1 . Divide Raa. 8a. into an equal number of rupees, half* 
rupeesp quarter-nipccs and two-anna pieces. 

2 . Divide ^17 into an equal number of sovereigns, half* 
sovereigns, half-crowns, shillings and sixpences. ^ 

3 . A box contains an equal number of crowns, shillings and 
pennies ; the total amount in the box is ;^3. 13^.; hnd the number 
of each. 

4 . Rioo is divided among an equal number of men, women 
and boys ; each man receives Ra. 8a., each woman Ita and each 
boy Ri. isa. ; find the numbei^of men, women or bovs. 

6. A bag contains a certain number of rupees, twice as many 
half-rupees, and 4 times as many quartcr*rupees ; the whole sum 
amounts to R33 ; find the number of each. 

6. Among how many children may R60 be divided so that 
each child may receive a rupee, an eight-anna piece, a four-anna 
piece and a two-anna piece ? 

7 . A purse contains £2, 10s. 6d. in shillings and sixpences* 
The number of coins is 61 ; how many are there of each kind ? 

8. A sum of R18. 40. is made up of 50 coins which are either 
half-rupees or quarter-rupees ; bow many are there of each i 

100. Example. A and B together have R13. 8a., B and C 
together have R8. 8a., A and C together have Rii. 8a. ; how 
much has A J 

R13. 8a.+R2i. 8a.»twice A^s money 4 -money 4-Cs money | 
but R8< 8a. v^s money -f Cs money. 

(R13- 8a.-fAif* 8a«-R& 8 a,) cr Ri6« 8a.*twice A^$ money $ 

A*% money •Rid. 8a.-f2*R8.40. 
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Or thus : 

(R13. Hr7. + R8. 8/r. + Rii. 8rT.) or R33. 8^.->twice A*s money 
+twice^ 7 #*s money+twicc Cs money ; 

/. (R33. 8/».“ra) or R16.money+ money+ Cs money j 
hut 418 . money+ Cs money ; 

A^s moneysR16. 12/1.-U8. Htf.^RS, 4a, 


EXAMPLES. 5S. 

1 . A Anri /f together have R6. oa, 3/i.» /f and C together have 
R4. 154. A and C togethci lia\'c R5. i $a. ; liow miicl\ has A ? 

а. A and /! together have R24. i/i., /} and C together have 
Rt 9 . ija., A and C together have R23. 12^.; find how much 
Jf has. 

3 . A horse and a cow arc together woith Rioi, a cow and a 
sheep are together woilh U3i» a horse and a sheep are together 
wortli R81 : find the price of a horse, of a cow and of a sheep. 

4 . A mark and a gulden are together woith 2 t. nW., a gulden 

and a rouble arc together worth $s, i}//., a rouble and a mark are 
togctlicr worth 4.r. ) ; find the value of a mark, of a gulden and 

of a rouble. 

б. A man and a woman together have R30. 7a. the woman 
and a boy together have R20. 8r<i, the man and the boy together 
have R25. 9^. 6A « find h<nv much the man, the woman and the 
boy together have. 


XIX. FACTORS AND PRIME NUMBERS. 

% 

101. If one number divides another txacHy^ the first is said 
to be a factor (or sub-muUipic) of the second, and the second is 
said to be a multiple of the first Thus 5 is a factor of 15, 
and 15 is A multiple uf 5. 

In speaking of the factors of a number we exclude the number 
one or uiiiiy^ which may be said to be a factor of any number. 

[M In ihe preseat secdon the word divhibU si used in the leote 
of Mxeetly divisibli.} 

lOS. An oyou number is a number divisible by 2 so that H is 
a multiple of 2. An odd number is a number not divisible by 2» 
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103. Tests of Divisibility : 

(r) To atcertaifi whether a tmmher is (tivisib^c by 4 or 8. 

(i) Consider any nutnbcTi say, 314. 

We have 3l4=3lo+4“3l tents + 4. 

Each ten can be split up into 2 fives^ Therefore a number is 
divisible by 2 when its last figure is 0 or an even digit ; as 
310, 54. 

(ii) Consider any numbdr, say, 4124. 

We have 4!34M4loo4*24*4t hundreds 4 *24. 

Each hundred can be split up into 4 iwenly-fii*rs. Therefore a 
number is divisible by 4 when its last two figures are 00 or 
represent a number divisible by 4 ; as 500, 320, 324. 

(iii) Consider any number, say, $144. 

We have 5144“ 5000 +144» 5 thousands +144. But iooo4-8»l2S, 

Therefore a mimbcr is divisible by 8 when its last three 
figures are 000 or represent a number divisible by 8 ; as 3000, 
3400, 3240, 3816. 

(2) • To ascertain whether a number is divisible by 5, 25 125, 

Proceeding as before we can show that a number is divisible 

by 

5 when its last figure is o or 5 ; as 370, 34$ : 

23 when its last two figiiics are 00 or represent a number 
divisible by 23 ; as 30^, 625 : 

123 when its last three figures are 000 or represent a 
number*divisible by 123 ; as 6000, 76x23. 

(3) To ascertain whether a number is divisible by 9 or 3. 

Consider any number, say, 331. 

We have 53i«»Soo+30+i, 

And Soo** 5 >^100- 5 ^( 99 + 0-3x99+5, 

3o«3x io- 3 x( 9 + 0 - 3 X 9 + 3 - 

53 t“ 5 X 99 + 3 >« 9 +( 5+3 + 0 

-(Sxiix 9 + 3 X 9)+(5 + 3+i) 
-( 5 »<”+ 3 )x 9+(5 + 3 + 0 
-58x9+(S+3 + *)- 

Now, 58x9 is a multiple of 9. So $31 is divisible by 9 
•if the sum of its digits,(^+3 + 1) is divisible by 9. Thertifore 
a number is divisible by 9 tf the sum of its digits is divisible 

by 9- 
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Again, since S 3 ^-S 8 ^ 9 +( 5 + 3 + 0 - 58 x 3 X 3 +(S + 3 + ^)» 

CM show that any numbermultiple of 3+the sum of its 
digits ; hence, a number is divisible by 3 when the sum of its 
digits l-s so divisible. 

(4) To asartain whether a uumber is divsible by l\. 

Consider any number, say, 5732. 

We have 5732-5000+700+30+2. 

Now, 2- ' 2, 

30-3X xo*t3x(ii-i)»3x 11-3, 
700 » 7 xioo- 7 X (99 + t)« 7 X 99 + 7 , 

5ooo»5x iooo»>;x(iooi-t)*-5x 1001-5. 

- 5732 « 35 <ii + 7 X 99 + 5 *K>^i+( 2 -‘ 3 + 7 - 5 ) 

- 3 xn+ 7 X 9 xn+sx 9 ixn+( 2 + 7 )-( 3 + 5 ) 
-(3+63+4S5)xii+(2 + 7)-(3+s) 

•-a multiple of 11+ (3 + 7)-(3 + 5). 

Now, 2 + 7««the sum of the digits in the odd places ; 
an(l 3 + S — the sum of the digits in the even places. 

5732-a muUiplc of 11 

+(sum of digits in odd places) 

-(sum of digits in even places). 

We, therefore, conclude tltat a number is divisible by xi 
when the dilTcrcnce between th 4 , sum of its digits in the odd 
places and the sum of its digits in the even pUces is either to 
or is divisible by ij ; as 5731, 3927. • 

104 . Oriteria of Dirlsibllity Summarised. 

A number is divisible 

by 2^ when its last figiire is o, or an ei^en digit; as 310, 54 : 

3 when the sum of its digits is divisible by 3 ; as 126, 402 ; 

4 when its last two figures are 00 or represent a number 

divisible by 4 ; as 303, 320, 324 : 

5 when its last figure is o or 5 ; as 370, 345 : 

6 when it is divisible by 2 and 3; as 354, 972 : 

8 when its last three figures are 000 or represent a number* 
^ divisible by 8 ; as 2000, 3400, 3240,38x6 : 

^ when the sum of its digits is divisible by 9 ; as 477, 801 : 

10 when its last figure is 0: 
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11 wheo the difTereoce between |he sum of its digits in the 
oiU places and the sum of its digits in the evsn places 
is either o, or divisible by ii ; as 34672, 5l>3934 : 

12 when it is divisible by 4 and 3 ; as 6i2» 2^32 : ^ 

15 » „ » « » 5 and 3 ; as 2235 • 

Other testa of DiTlaibility—To determine whether a 
number is divisible by 7, 11, or 13 wc have the following rule : 

Divide the figures of the number into groups containing 
each, as far as possible, counting from nght to Add the 
alternate groups, and subtract the smaller sum from the 
greater ; then if the remainder or is divisible by 7, tl, or 23, 
the number itself is also divisible by 7, or by il, or by 13. 

Thus 911126 is divisible by 7, but not by ii or by 13: for 
i26«-9S>a3li which is divisible by 7* but not by 11 or by 13. 

103 . Important Propositions : 

(i) If a number is divisible separately by two numbers which 
have no common factor, it is also divisible by their product* 

(Ii) if a number 1$ divisible by 3 (or9)« any other number 
expressed by the same digits is also divisible by 3 (or 9). 

(iii) If each of two numbers is divisible by a third number, 
their sum (and difference) is also divisible by the third. 

(iv) If a number is divisibk by another, any multiple of the 
first is also divisible by the secona* 

(v) If each of two numbers is divisible by a third number, 
then the sum (and difference) of any multiple of the first and 
any multiple of the second is also divisible by the third number. 


EZAUFLEB. S 3 . 

Determine whether the following numbers arc divisible by 2, 
3, 4, 5 , 8 , 9 » 10 or II : 

L 138. 2 . 943. 3 . 684. 4 . 420. 5 . 8844. 

6. >942. 7 . 1230. 8, 1772. 9 . 2311. 10 . 3475. 

IL 8976. 18 . 7128. 13 . 12345 - 14 . 98765. 16 . 35600. 

16 . 23000. 17 . 709281. 18 . 777777. 16 . 989898. 20 . 1234567890. 

Determine whether the followiDg numbers are divisible by 7, 
II or 13 ; 

9 L 99 «»- aa. 89133- 88. 67119. 24 . 555555. 

86. 433378- 26 . 412321a 87 . 5573454$. 28 . 123789666. 
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Determine whether th<^folIo\nnff numbers are divisible bv 6. 
la or 30 : ' * 

28 ? 37 *- 30 . 948. 81 . 7740. 32 . 3725. 

35 J. What is the least number which hein^ added to 2311 
will make the sum divisible (i) by 3, ( 5 i) by 4 ? 

• 

34. What >5 the least number which being subtracted 
•Jrnni 70031 will make Ihe remainder divisible (i) by 5, (ii) by 8, 

by 9 ? 

8C. What number is the same multiple of m as 3705 is of 1$ ? 

80 . Find without actual division the remainder when each 
of the following numbcis is divided hy 9 : 

(i) 34<i78. (i>) 73 ^77- (lii) 897654. 

37 . Prove that the difference between two numbers expressed 
by the same digits in different orders is divisible bv 9. 

lONB. A prlmo nuinber or a prime is a number which is 
not divisible by any number (except itself and unity). 

*1 it St 7 > n, 13, etc. arc prime numbers. 

A oomposito number is a number which has factors each 
greater than 1. 

4, 6, 8» g, 10, 12, etc, are eomposiU numbers 

4 

107. To ascertain what numbers are primes. 

(i) To find the prime numbers in a series of numbers i, 2» 3,,.. 
cancel every second number after 2, every third number after 3, 
every fifth number after 5, and so on ; the remaining numbers 
will be primes. \/n finding ihe primes in any series numbers^ 
ttfe n^rd no/ divide by any prime number whose square is greater 
than the largest number in the series^ 

(it) To determine whether a given number is a prime, divide 
the number successively by the primes 2, 3, 5,7,11, etc. ^ if 
there is a remainder in each case the given number is a prime. 
{ 7 / is not necessary to try a difsisor whose square is greater than 
‘the given number^ 

Note. From Art 104 it will appear that the units’ figure of 
every prime number (except 2 and 0 must be l, 3, 7 or 9« Hence 
any given number (not being 1 or 3) need only be examined when 
its imits’ figure is t, 3, 7 or 9 ; and in such a case we need not 
try the divisors 2 and s* ' 
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108 . The following is a list of Prime Numbers between 
] and 1009. * 


I 

59 

! 139 

*33 

337 

; 439 

1 S>7 

653 

‘ 769 

883 

2 

61 

149 

239 

347 

; 443 

; 563 

6 59 

1 773 

88? 

3 

67 

IS* 

’ 241 

349 

■ 449 

1 569 

{ 661 

1 787 

907 

5 

7» 

157 

• 25* 

353 

: 4 S 7 

i 57* 

' 673 

1 797 

9** 

7 

73 

163 

257 

359 

: 461 

1 577 1 

677 

1 809 

919 

It 

79 

167 

263 

3<j7 

, 463 

: i;87 

683 

i 811 

i 

929 

«3: 

83 

173 

269 

373 

467 

j 593 i 

691 

'■ ^21 

937 

17 

89 

*79 

271 

379 

479 

; 599 1 

701 

1 823 

94* 

19 

97 

181 

277 

3^3 ■ 

487 

f>OI i 

709 

' 827 

947 

=3 

lOI 

191 

2Si.< 

3*9 

49* 

: 607 ; 

7*9 

829 

953 

2<J 

103 

*93 

283 

397 

499 

613 

727 

839 

967 

3I 

107 

*97 

293 

401 i 

503 

: 6.7: 

733 

• 853 

97* 

37 ; 

109 1 

*99 

307 

409 ' 

S09 

619 

739 

»S7 

977 

4i : 

• 

i«3 ! 

21] ' 

51* 

4«9 


(.31 : 

743 

859 

983 

43 

127 ' 

223 

3*3 

421 

523 

641 , 

75i 


991 

47 

13: 1 

237 

3*7 

43* 

541 

643 

757 

: 877 

997 

53 ' 

137 ' 

229 

33* 

433 

;47 

*•47 

7*'J 

: 881 ' 

1009 


109 . Every composite tttimber can be resolved into factors 
which arc all primes. 

Koto. A number has only tine set of prime factors. 

Example i. Find the prime factors of 4453. 

We divide the number sncctssivcly (and in each 
case as often as possible) by those of the primes 2, 3, 

5i 7» 11, I3i.I used fix dixdsoySy until we 

come to a quotient which is a prime number. 

Thus 4452CB2X3 X3X7X 53. 

Example 2. Find whether the number 547 is prime or not. 

We find by trial that the number is not divisible by any of€he 
primes 2, 3, 5, 7, ii, 13, I 7 » I 9 > 23, 29. Now it i$ not necessary 
to try other primes, for 547 -=-29 gives a quotient less than 29 ; if, 
therefore, 547 were divisible by a prime greater than 29, the 
quotient would be less than 29, and 547 would be divisible by this 
tmodent, that is, by a number less than 29, which we know is not 
the case. Hence 347 is a prime number. 

BXAKPLS8« 54 . 

Find the prime factors of 

& 2 . 13 . 3 . 18. 4 . 24. 6. 27. 

6. 31. 7 . 48, 8. 50. 9 . 63. 10 . 64. 


2 )4452 

2 ) 2226 

3 ) Ll ?3 
7 ) 371 

53 
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11. 

80. 

12. 

88. 

13 . 

99 ^ 

14 . 

100. 

16 . 

108. 

16 . 

176. 

17 . 

117. 

n 

18 . 

288. 

18 . 

49 S- 

20. 

625. 

21. 

999 - 

22. 

105a 

23 . 

1296. 

24 . 

1760. 

26 . 

2000.( 

26 . 

3650. 

27 . 

5760. 

28 . 

2457 - 

28 . 

00 

we 

30 . 

200100. 


Determine which of the following numbers are primes, and 
find the prime factors of those which are composite : 


31 . 

•29. 

82 . 

61. 

33 . 

81. 

34 . 

79 - 

36 . 

97. 

3 f). 

107. 

37 . 

113. 

86 . 

2 of. 

38 . 

227. 

40 . 

349 - 

41 . 

375 ‘- 

42 . 

507. 

43 . 

4573 - 

44 . 

619. 

46 . 

713- 

46 . 

997 - 

47 . 

6539. 

48 . 

1793 - 

48 . 

309. 

60 . 

1363. 


Find the number of primes between 

61 . t and 30. 62 . 10 and 50. 5 S. 20 and 70, 


64 . By what prime numbers may 37 be divided, so that the 
remainder may be 3 ? 

66. By what prime numbers may 109 be divided, so that the 
remainder may be 4 ? 

60 . By what numbers may 29 be divided, so that the 
remainder may be 5 ? 

XX. HIGHEST COMMON FACTOR. 

110. A oommon factor of two or more numbers is a number 
which divides each of them exactly. 

Thus, each of the numbers 2, 3 and 6, is a cofftffton factor of 
12 and iS. 

The Highest Commoo Factor (H. C. F.) of two or more 
numbers is the highest number which divides each of tltem 
exactly. 

Thus, 6 is the H. C. F. of I2 and 18. 

Kioto. Two numbers are said to be prime to each other when 
'they have no common factor. 

M fi. The term measHfe is often used ts lynonydsous with facter^ 
and Qreateat Oommon Measure insiead of highest eefnmen factor, 

111. The H,C.F. of two or more numbers is the highest 
numier which divides each of them exactly and is therefore the 

,p>roduct of all their common pHme factors, 

SzampU i. Find the H. C. F, of x8 and 30. 

18-2x3x3; 30-2x3x5, 

The factors common to the two numbers are 2 and 3 ; hence 
■the H. C. F. required—2x3-6. 
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Note. In finding the H. C. F. it is not necessary to find the 
prime factors of all the numbers. It is sufficient to find the prime 
factors of one of the numbers, and to form the product of those 
that divide each of the remaining numbers exactly. 


Example a. Find the H. C. F. of 84, 140 and l6S. 

Now, S4»axax3X7 ; and we find that each of the remaiiring 
numbers is divisible by 3x3x7, but not by 3; therefore the 
H. C. F. required-*3X3X7-38. , • 


EXAMPLES. S5. 


{Examples j—16 should be taken oral/y,) 
Read off the H. C. F. of 


1. 

4 . 6. 

2. 

9 , 24 - 

3 . 

6, 30 . 

4 . 

16, 20. 

5 . 

20, 48. 

6 . 

28, 35. 

7 . 

21,63. 

8 . 

22, 33. 

9 . 

24, 40- 

10. 

35 , 80. 

11. 

13, 78. 

12. 

4 , 6, 18, 

13 . 

S, 10, J 5 - 

14 . 

21,28,35. 

16 . 

9 , 24, 36. 

16 . 

> 7 , SI, 68. 


Fmd, by the metho<^f factors, the H. C. F^f 
17 . ^126 and 144. "^8. 90 and 33$. 

20. ^50 and 375. 356 and 788. *<^2. 

23 . ,35,120. 16, 44>I40. 26 . 

26 . 224,336,728. 27 . 625,750t 1225. 28 . 


252 and 348. 
480 and 792. 
90, 125, 34 *. 
868, 3164, 4228. 


IIS. When the numbers cannot be easily resolved into prime 
factors, a different method has to be used in finding their H, C. F. 
It depends on the following principles : 

(i) If a number has a certain factor, any multiple of the 
nur^r contains that factor and is, therefore, divisible by that 
factor. 

Thus 5 is a factor of 15, and, therefore, of any multiple of 15, 
30 j 4 S. 60. 75 . «tc. 

<[3) If two numbers have a common factor, their sum and 
their difference and also the sum and difference of any multiples 
of them contain that factor and are, therefore, divisible by that 
factor. 

Thus 5 is a factor of 35 tod 15 , and is also a factor of 3 5 4 >j 5 
and of 35^15 i and alsobf ( 35 X 3 ) 4 '(iSX 4 )u>d( 35 X 5 )-(i$x 3 ). 
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(3) If R greater inumber is divided by a smaller number, then 

(i) the remainder is equal to the difTerence between the 
greater number and some multiple of the smaller and hence it 
foliowb that atty c$ mmou factor of the origitial numbers is also a 
factor of the remainder^ and, therefore, is a coinmt n factor 0/ the 
remainder and the smaller number ; and 

(ii) the greater number is equal to the biiin of the remainder 
and some nudtipte of the smaller, and hence it follows that any 
w>mmon factor of the rnnainder and the smaller number is a 
factor of lljc greater number alsii, and therefore, is a common 

factor of the ttoo vriginaf uumbrts. 

The H, C, F. of tsvo num^asis^ tlmeforcy the same as the 
//, C. F^ of the smaller mmber and the tcmaiider left after 
dividing the greater number hy the sma^'er number. 

Hence the following rule is deduced for linding the II. C. F. of 
two nundicib : 

Divide the greater number by the less the divisor by the 
remainder then the second divisoi by the second remainder, 
and soon, until there is no icmaindcr ; the ia\t divisor is the 
H. C.^F. icquired. 

Ex amp!c t. I'ind the II. C. K. of 31^4 ami 1296. 

Process : 3S4 ) i29fj ( 3 

«»52 

144 ) 3 i ^4 ( 2 
go ) 144 ( I 

4^5 )96 ( 2 

96 

c. The II. C. F. required is 48. 

Eseptanation, The H. C. F. of 1296 and 384 is also a factor of 
(1396 -- 384 X 3) or 144 ; therefore a common factor of 384 and 144, 
Again the H. C. F. of these numbers is a factor of (384-i44X'3) 
or 96 and therefore a common factor of 144 and 96 ; also of their 
difference 48 ; and also of 96 and 48. And the highest common 
factor of these is evidently 

To save space and avoid lig-zag operation the above work 
may be compressed between parallel columns, placing the 

; uotient$ alternately to light and left as shown Mow on the lefl 
vrtheri to shorten work ^e Italian method of division may be 
used as shewn on the right. But the student is again reminded: 
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that this method is much more Habl^ to error and an 
difHciih to detect. It is not rccommcnaed to beginners. 

(i) 2 3S4 ■ I29 » \i (ii) 2' 384 I 120^ I3 
38S , ii $2 I 2 9 ^ 

I 


9 '. 

9 ^ 


144 

9 '* 


48 


144 t 
48 


error is 


'i) First 129'i is divided 1 }y 3^4 and the quotient 3 is written 
to the right of 129^. The rein«iiiuler is 144. The first divisor 
3S4 on the left is now divided by the remnind6r 141 without 
rcwiiting either, and the quotient 2 is shewn to the left of 384. 

When this division is performed the new rcm.iindor 95 is 
just opposite the number 144 which it has nevt to divide. 

Finally, 48 divides 9*i exactly, and therefore the H, C. F. 
required is 48 

(ii) In the Italian Method the paitial products of the divisor 
are omitted, and the opciatiims of finding the partial product 
and of suhtraoiing it fioni the dividend arc, in all successive 
steps, pei formed inco ally in one. 

Tfoto 1 . If in any example the last divisor is i, the rffimbers 
have no common factor c^ccpt unity, i.e., they are prime to each 
other. 


Note 2 . When the H. C F. of three or more nnmhers is 
required, we first find the II. C. F. of any two of them and then 
find the H. C. F. of this result and another number, and soon, 
tlirniigh all tlie given numbersi; the last result is the If. C. F. 
required. 

Exanifi^fZ, Find the gieatest number that will divide 50 
and 60 leaving the rem^iiidcr> 6 and 4 reH)>cctivcly. 

When the ventninder is st bt acted from the dividend/ the 
difference is the pr(»duct of the divisor and the quotient 
Ilonce the nuuber rcquiied is the greatest number which will 
divide (50-8), I c., 42 and /►o—4', $6 exactly. 

The number required*the H. C. F. of 42 and 56*14. 


Example Find the three r.oml'drs which are prime to one 
another such that thepioduct ol the first two is 437 and that*of 
the las wo is 531. 


From the question we see that 
the second number is a common 
facto* of the two products, and 
since tlic numbers .are prime to 
one another, u is their H. C. F. 
and isi therefore, 19. 


5 


437 

551 

34* 

437 

9S 

114 

9? 

95 


*9 


j.a A.; 
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The first nuinberi*437-t-t9>>33, and the third number 
-SS*-^» 9 - 29 . 

Hetce the numbers are 23,19 and 29. 

Example^ Two bills, one of ^3. i^r. 6tf. and the other of 

7^. 6a., are to be paid in coins of one kind ; find the largest 
coijl that can be used. 

The largest coin Is the G. C. M. of the two quantities. To 
find the G.C. M. of two concrete quantities, they must first be 
reduced to the same unit 


/S. 7i. 6</.-129 o</. ; 

jr^. ns. 6<i- 930<f. 

(i) 930) 1*90 ( I 

930 

360 ) 930 (* 

7^0 

" 210) 360 (I 

210 

150) 210 (I 
150 

60)150 

120 

30^160 (2 
60 


or(ii) 1290-10x3x43 : 

and 930-10x3x31. 
.‘.G.C.M. of 1290 and 930 
-10x3 
-3a 


.'. The largest coin that can be used>>(30<i) 

-2J. f>d. or a half-crown. 


Or thus : 


£1. js. 6i/.-2t5 sixpences ; 
and ;^3 „ 

Now, * 15 * 5 >( 43 ; 

and I 55 -SX 31 > 

The C. C. M. of 215 and 155—5. 


Hence the larnst coin that can be nsed-one containin; 
5 sixpences—2r. 6 a— a half-crown. 

^ If. A Here as. 6d. U the G. C M. of £i. ijs. 6d aa4 . 

It eenaot be spoken of as a factor nf £1. 17/. 64 L or £$. js. 6A 
factor U used only la the case of abstract BO«be~ 
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Example 5. What is the ^ateilt length which can be user! 
to measure exactly 5 ft, 13 ft. 6 m., 30 ft., and 23 ft. 6 in. 7 

Expressed in inches the given lengths are 60 in.,* iso in, 
340 in., and 37a in. respectively and the C. C. M. of these i:. 
30 in., or 3 ft. 6 in. * 

Hence the greatest length to measure exactly tliet given 
lengths is 2 ft. 6 in. 

EXAMPLES. 5 G 
Find the H. C. F. of 


1. 

48 and 144. 

2 . 

76 and 338. 

3 . 

92 and 772 

4 . 

*s*. 348. 

6. 

493 . 8». 

6. 

620, 3108. 

7 . 

2121,1313. 

8 

429. 715. 

e. 

377 , n 3 «. 

10. 

1379, 2401. 

11. 

266, 2793. 

12. 

3775 , 10000. 

13 . 

6023,15466. 

14 . 

5865, 69180. 

16 . 

4081, 5141. 

16 . 

3556 > 3444 - 

17 . 

5187, 5850- 

18 . 

6441, 10283 

10. 

13667, 14186. 

20. 

43365, 44688. 

21. 

11050, 35581. 

22. 

12321, 5434 S- 

23 . 

6327, 23997 - 

24 . 

A 

13202, 1^6083. 

25 . 

5325, 8307. 

26 . 

9945 . 50609. 


4155, 24720 . 

28 . 109056,179712. 29 . 218707,826769. 30 . 

Are the following prime to each other ? 

123456, 987654 

81 . 

403 and 527. 

32 . 

3W0, 2703. 
8275 - 

3 a 

387, 9234. 

34 . 

1726, 1623. 

36 . 

86. 

3486, 9448. 

37 . 211,2701. • 38 . 

Find the G. C. M. of 

5789. 7337 - 

39 . 

9367, 14501. 

40 . 

703037 and 5134083. 


41 . 

371469, 30599- 

42 . 

805,1311, 1978. 

43 . 

204, 1190, 4445 - 44 . 

*617, 123, 789. 

46 . 

tSOOi 735.870. 

46 . 

723, 807, 735 - 

47 . 

S04, 2394, •835- 

4 a 

1190,1445, aoo6. 


40 . 

13338, 14136,15903- 

60 . 

314, 570, 618, 720. 


61 . 

602, 7394, 876, 92458. 


621 . What is the largest sum ttf money which is cont^jsetf in 
R6. 40. and R7. So. exactly 7 

63 . What is the largest sum of money which wilfdivide 
£j. IS. 6<d and .1^13.17J; 9A exactly I* 

64 . What is the greatest length which can be used to 
measure exactly 4 ft 6 in., 6 ft 9 in., il ft 3 in. and i $ ft 9 inu 7 

66. Two bitt^ Qoe of ;£ 6 . 7 /. 64C and the other of £ 9 . 17 /. 
are to be paid m cotos of tiie samo kind. Find ao mri^ 
cob that can ba used. 
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B6. Find the greatest number that will divide 738 and 900^ 
leaving the remainders 8 and 4 respectively. 

67 . ^ Find the greatest number that will divide 261 ^ 933 and 
1381, Reaving the remainder $ in each case. 

68. Is there any number that will divide 620 and 730^ leaving 
the remainders 3 and 7 respectively i 

68. Two vats contain respectively 540 and 720 gallons ; find 
the vessel of greatest cax>acity that will empty off both vats. 

60 . Two masses of gold weighing 4427 and 7219 tolas res- 
pectively are each to be made into coins of the same siit ; what 
IS the weight of the largest possible coin ? 

61 . Find the three numbers which are prime to one another 
such that the product of the first two is 91 and the last two is X43. 

62 . Of the three numbers prime to one another^ the product 
of the first two is 187, and that of the last two is 451. Find the 
numbers. 

63 . A labourer was engaged for a certain number of days 
for B2. 8<r.| but being absent on some of those days he was paid 
only 12a. ; prove that his daily wages could not be more 
than 4 annas. 

64 . A woman bought a certain number of eggs for 6/., 
and sold some of them without profit for 5a. 6/. ; shew that she 
had still left 0/ /w/ 20 eggs. 

66. In finding the G. C. M. of two numbers, the last re* 
inainder is 3$ and the quotients are x, 2,1, 3. Find the numbers. 

XXI. LOWEST COMMON MULTIPLE. 

113 . A common multiple of two or more numbers is a 
number which is exactly divisible by each of them. 

The Lowest Common Kultlple (L. 0 . H.) of two or more 
nunfbers is the frnvtsi number which is exactly divisible by each 
of them, or« in other words, it is the lowest number which contains 
each of them as a factor. 

Thus, each of the numbers 12, 34 and 36, is a common* 
multiple of 3, 4 and 6 ; but 12 is their iewest common multiple. 

EtampU, Find the L. C. M. of 42 and 72. 

42=2x3x7 ; 

72 a 3 xaxax 3 x 3 « 

The L. C. M. must contain every prime factor of each of the 
numbers and each of these factors must occur at least as often' 
in the L« C« M. as it occurs in Hthtr of the numbers themselves. 

The L. C. M. required>»axaK3X3x3x71*504, 
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:1I4« Again, if we compare the factors of the L. C. M., $04, 
with the total number of the prime fAtors of 42 and 72, we see 
that the factors which arc common to both of them have been 
taken only once« But the product of these common factors would 
give the H. C. F. of the numbers. Hcncc 

The product of two fmmbers is equa! to the product heir 
H. C F. apid L C Af. Thus* 2 is the H. C. F. and 12 is the 
L. C. M. of 4 and 6; and 4x6^2 x 12. . 

Hence wc have the followmg rule for finding the L. C. M. of 
two numbers : ^ • 

Divide one of the numbers by the H, C. F. and mu*ttp/y the 
jquotieni thus obtained by the other. 

Example. Find the L. C. M. o{*38 and 57. 

The H. C. F. of 38 and 57 — 19 ; 38-M9-2. 

The L. C. M. reqnircd-2X57»n4, 

Note. When the L. C. M. of three or more numbers is 
rcquii'cd, we find the L. C. M. of any two of the numbers, and 
then find the L. C. M. of this result and a third number, and 
so on \ the last result being the L. C. M. required* 

EXAMPLES. 5T 

{^Examples 1—16 shouhl be taken orally.) 

Read off the L. C M. of 


1. 

3, 8 . 

a 

3,6. 

3. 

10,15. 

4. 

5 > 7 - 

6. 

6, to. 

6 . 

4, * 6 . 

7. 

6, 16. 

9. 

t 5 .*S- 

8. 

8, 4. 

10. 

12, 16. 

»U. 

22, 33. 

la. 

2, 4, 6 . 

la 

*. 5 . 9 - 

VI- 

3 . S. >2. 

IS. 

7 , 14. *«• 

16. 

4 , 9 , 18. 


Find the L. C. M. of 

17 . I 17 » 192. 18 . 1224, 169$. 19 . 224,336. 

20. 754, 806. 21. 957, 1001. 22. 845, 899. 

2S. 779, 1197. 24 . 1287,6281. as. 76,9^, 

20 . 629 > 851, 253. 27 . 265, 385^ 495. 28 . 300, 906, 708. 

29 . Resolve 210 and 385 into their prime factors, and hence 
obtain their L. C. M. 

SO. Find the L. C. M. of 44, 54 and 7a by resolving them 
into their prime factors. 

8L F tnd the L. C. M. of R3.90, 4^. and R7. too. 3^. 

88* The H. C. F. and L. C. M. of two numbers are 16 and 
192 respectively ; one of the numbers is 48 ; 6nd the other. 

88* The H. C. F« and L, C. M. of two numbers are 10 and 
30030 respectively; one of Ibe numbers is 770 i what is the 
other ? 
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IIS. The following rule gives the most convenient method 
of finding the L. C. M. of scfveral small numbers. 

Place the numbers side by side in a line ; divide by any one of 

the prii ic numbers^ 2, 5, 7, 11,.which will divide any two at 

least of the given numbers exactly ; set down the quotients thus 
obtained and the undivided numbers side by side ; and proceed 
in this way until you get a line of numbers which are prime to 
one another. The continued product of all the divisors and the 
numbers in the last line will be the L. C. M. rcquiicd. 

Example 1. Find the L.X.IM. of 12» 18, 20 and 105. 


Process: a ) la, 18,20, to; j 
2)6, 9, 10, lof I 
3 ) 3i 9. Si tos 

s) >» 3. 5. 35 
». 3. *1 7 

L. C. M.- 2 xax 3 X 5 x 3 x 7 
-126a 1 


2 } 12, 18, 20, lOS 
2 )■ 6, 9, 10,105 
3 ) JI, 9 . 5 . los 
3 . 35 

h. C. M.-2x2x3x3x35 
— 126a 


Note. Work may be shortened by rejecting, at a//y stage, 
from the line any one of the numbers, which is a factor of any 
other number in the same line. 

Thus, if it is required to find the L. C. M. of 6,12,15,30 
and 40, it will be sufficient to find the L. C. M. of 12, 30 and 40. 


Exampfez. Find the least number which when divided by 
13 , 16 and j 8, will leave in each case a remainder 5. 

The L. C. M. of 12, 16 and 18—144. 

The number reqHired-l 44 + 5 “* 49 - 


EXAMfliEB. 58 . 
Fjnd the L. C. M. nf 


1. 

6, 8, 16. 

2. 

12,16, 24. 

& 

5, 18, 16,9. 

4. 

9, 4 , 18,6. 

5. 

12, IS, 18, 24, 56. 

e. 

15, 16, 20,28,42. 

7. 

2a. 17, 33. *5. 85- 

8. 

8, 9, 12, 18, 30. 

9. 

6.15,27, 35.45- 

10. 

28, 36, 54, 72, 90- 

U. 

24, 10, 32, 45 , 25 - 

12. 

9,18,34, 73, 144. 

18. 

SI, 187, IS3,165- 

14. 

33, 55 . 60, 80, 90. 

W. 

32, 88,132,198. 

16. 

17, 51,119.210. 

17. 

SO, 338. 67s. 702, 975. 

'18. 

*4, 35, 52,60,91,108. 
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S9. 315,156,126,108,91. ^^ 5 . 27,87,203.261,189. 

21. 126, I 4 S. 87, 210, 585. 22 .* 2, 3, 4, 5, 6, 7, 8, 9 , to. 

23 . 2, 4, 6, 8, 10, 12, 14, 16. 24 . 15, 16, 18. 20, 24, 25 , 2 /. 30 - 

28 . 24, 35, 52. 60, 9t, 108, 126, 156, 315. • 

36 . Find the least number which when divided by i8 and 

3O) ifivcs the same remainder 9 in each ease. 

27 , Find the least number which when divided by uS* and 
96 will leave in each ease the same remainder $. 

2 S. Find the least number which being increased by 3, w^ll 
be exactly divisible by 24, 36 and 48. 

29 . P'ind the smallest number^of sq. inches which contain) 
an exact number of sq. feet or of sq. cubits. 

30 . What is the smallest sum of money that can be paid in 
pounds, or in guineas, or in moidorcs f 

31 . Five bells toll at intervals of 3, 5,7, 8 and 10 seconds 
respectively, beginning togctlicr ; after what interval of time wilt 
they again toll together ? 

38 . Three men journey to, 15 and 18 mites a day respectively ; 
(iml the least distance which would occupy each of Ihcm a 
rtunpletc number of days. 

33 . Two rotind pillars arc 14 yd. t ft, 9 in. and 18 yd. 2 ft. 3 in. 
te>pectivcly in ciicuinference ; find the shortest rope that can be 
wiappcd round each an exact number of limes. 

34 . A heap of shot when made up into groups of 28, 32 and 42, 
Iruves always a remainder 5 ; flid Inc least number of shot such 
iicap can contain. 

36 . Find the least number which is divisible by all the 
numbers fiotn i to 20 inclusive. 

36 . The circumferences of the wheeb of a carriage are 6 fL 
3 in. and 9 ft. ; what is the least distance in which both the 
wheels will make an exact number of revolutions ? 


116 . Additional Examples on H. C. F. and L. C. K. 


Exaft^U, Find the number lying between 900 and icoo 
which, when divided by 38 and 57^ leaves in each case a 
remainder 33. 


The least common multiple of 38 and $7 is 114 
and the multiple which is between 900 and 1000 is 
912. Now 912+2^93$ lies between 900 and 
1000 and when divided and 57 leaves in each 
case 33 as the remainder* Therefore 93$ is the 
number required. 


114)1^(8 
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EXA<.UPLSS. SO. 

1 . Kiml the two numbers l>ing between loo and 200, of which 
the 11, Q, K. is 48. 

3 . Kind the two numbers which lie between 100 and 200 and 
which Biivc 36 as ilicir 11 C, F. 

3 . Kind the two numbers lying between 200 and 300, of 
which the If. C. K, j> 37. 

4 * Kind the nniubius lying between 400 and >00, which aie 
divtsihlc by is, 15 and 20. 

6. Find Iho numheis lying betwe<m 200 and 300, which when 
divided by 6, 8 or 9 will leave a punaiixler 5 in eai li case. 

6- Kind the j‘u ate>i number and the least ntimber %vhich 
being subtracted from 3000 will make the lesult divisible by 7i 
1 f and 13. 

7 . What ts the l<*ast numb<T that bn addi d to and 

wluu is the gieateni number that must lie Miht acted fiom 90^00 
that the icsiilts tiiay be <livi»ible by 777, 319 ami 4319 ? 

8. Kind the gieatest and the least nuinbcis of six digits 
which ai«; divisible Uy 27,45, uo, 72 and 9 *, 

9 . The 11 . C. K. of two muiibcis is 21 and the L. C\ M. 
4641 ; one <it the niimheis lies between 200 and 300 ; ilnd tlie 
numhci.i. 

10 . Kind the three laigosi numbers such that their JJ. C. K. 
is 7 and their L. C. M. K 1153. 

11 . What numbers of four digit? each can have 143 as their 
IK C. K. and 2-025 as their 1 ., C. M. r 

12 . Kind the least mimber which when divided by 13 and 16 
will leave the rcmaiudeis 5 and 9 respectively. [Here, 12 —;— 7, 
and 16^9.^7 ; thiUidore if 7 be added to the nuu ber required 
the sum will be divisible by h^nh the nutubers 12 and lA. Now the 
K. C, M. of 12 and lO 48 ; the mmilHT icquired —48 —7a-4i.l 

Find the least mimber which when divided by 24 and 36 
will leave the icmaindei s 14 and 2!> rcs|>ectively. 

14 . Find the least mimber which ivhcn divided by 48, 64. 72, 
8f/, 130 and 140 wilt leave the remainders 33, 54, 63, 70, iioand 130 
icspcclivcly. 

15 . Among bow mnny children in.ay 429 mangoes and aUo 
715 oranges be equally divided ? 

[The number of children required must be a common factor 
of 429 and 715. Now the II. C. F. of 429 and 715 143 ; 

the number of children required must be 143 or a factor of 143. 
Ihit 143^13x11; the number of children required is 1431 
13 or II.] 
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16 . Amon^ how many children 175 mangoes and also 
105 oranges be e^iually divided i 

17 . Among a certain number of children 1001 mango(^ ami 

nKo Qio oranges may be equally divuled. How manyarcHhc 
childrcii ? • 

18 . Find the number of children among whom 1596 mangoes 

and also 143b oranges may hit equally divided. . 

19 . Wlien 335 and 535 arc divided by a re Main number there 

left the same vcniamder 10 in each case. Find thc^number. t 

20 . A man bought two heaps of mangm's* one for Uio. 

.md the <aher for o^r. 9/>. If tluj piicc of each mango be 
the same, and not U'>s than three an<f not luoic than four annas, 
uiid like total number of nungoe'« he houglit. 

21 . Wlial two mimheis both greater than 39 have z*) for Ihcir 
H. C\ F. and 4147 tor their L. i\ Al. f 

22 . A heap of [>cbblcs can be made up exactly into groups of 
3;,^but when made up into groups of j«S, 37 and 33, there is m 
each ease a lenuiindcr ofit ; And the least number ol pebbles 
such a heap can contain. 

23 . Kind the hast number which when divided hv 35 halves 
a rcn^aiiidcr 35, when divided by 4; Umvc^ 35^ when divided 

55 h‘ave*- 4;. 

24 . Find llu' greatest number of 4 digits divisible by 15, 3;, 
40 and 75. 

2& Fin<l the gieattst iiitn^r of 5 digits which enn 1 m* 
adtled to sii that llic sum luny be csaetly divisible by I;» 

20. 24. Vf 3 - • 

26 . The (f. C. M. of two numbers ts 7 and their L. C. Al. 

140. Find the possible values of the numbers. 

27 . What greatest number and what least number can h<j 
subtracted from 33759143 that the remainders may be divisible 

- 4 , 35 > 13<^ and 130 f 


XXII. FR.\CTIONS. 

IIT. When a quantity is composed solely of entire units, it', 
nieastire is called a whole number or an integer. 

[In Sections It^XXI the word has been used in the 

sense of a Ti.*/o>/V f.umderJ] 

When a qriantity is composed of one or more equal parts qf 
ihe unit, its measure is called a f^aotionsl number or simply 
a fraction. 
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1 The word fraeivmx^ rived from the Latin word fracius, 
which means ‘“broken.” The word, thus, refers to the breahit^g up 
of the ttnii into a number of parts which for the mathcinaiical 
tlcfmjtluii iiuist be equal parts.] 

JiKamplf, If we divide (‘"break”) a fiwt into four equal parts, 
Miirc will Iw 3 inches in each part. Each of these parts is 
• ailed one/r urthpart^ or brielly, O0O*fourth of the whole foot 
and its relation to the foot is expressed by the syinhul 

« Attain, let AH represent the unit and let it beidividod into 
'> (<|nal parts. ‘ 



riicn AC^ ADy and AF respectively contain r, 3, 3 and 7 
Mieh parts and represent e/./* ttittl/i part (or ODO^iiiiith}, (hrtc 

(or throo-ninth nvr. iih.tii^pixrix (or ftvo-nintlis) 
and seven ninf/tparts (or sovon-ninths) of the unit. 'I’hcse 
tra< lions are cxpiesscd by the symbols 5 and 

consider What docs it mean? It means that AH 
lias biM'n divided into equal paits and all the 9 parts luve 
lH*en taken. Tliis, of course, is the same as taking the whole 
line A/iy tlint is, the unit itself. 

S-i. 

In the same way 


I pie ^oi:e-hvcljfh 

(of an 

5 pics«//Vf-/7(/ry'M.f 

II 

>1 

1% jm 

**12«*i 

3 pics— hoch i s 

»* if 

II 

= IfA, 

1 foot “s 

of a 

vard 

“ii yd., 


i> n 

u 

= yd., 

3 feet — ihreHh irdf 

>1 II 

if 

= 1 yd.-i yd. 


We thus see that if a unit be divided into any integral number 
nl equal p<trts, an<l one or more of these parts be taken, a 
fr6totlo0 is obtained expressing the relation which such parts 
bear to the whole. 

Tile fraction J is read as onr-ninih or “one over nine”. 
.Similarly, § is rend as ihrre^ninihs or “three over nine” and 
on. The fraction 4 is read as onc-haf or “one over two”. 

.V fraction is thus expressed by two figures, one over the 
iithcr, separated by a hoiizontal line. The lower figure which 
iiuliccatcs (or noweP) the number of equal parts into which 
\\\t unit has been divided U called the nntnufg figure, Latin 
denomiilRtor : and the upper figure which indicates tlic 
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r.uwber of these equal parts actuallv taken to make up thu 
quantity is called the tumbtritg figure,^atin numerator. The 
numerator and denominator arc called term a of the fi action. 

Thus, represents the fraction of which the numciatir is 3 
and the denominator is 16. 

# 

I 7 ote 1 . Sometimes it is convenient to write fractions in 
ilie foim 3/16, 7 /i 6, I5/16« the numciator and denominator bqing 
'•c (luratcd by a slanting line called the ^Solidus.’* Ihit they aie 
lead as stated above. * 

t 

A fraction expressed in the above notation is called a Vulgar 
or Common Fraction, as distinguished fioin u Decimal 
Fraction (or Decimals; which w*|)l he explained later on. 

ExawfiU'. of a yard* indicates a quantity wldch is composed 
equal pails, Mw of which make up one yaid ; that is, 

of a yaid**-2 feet. 

Note 2 . We should get the sannr n:sirU whether we divide 
a \ard (or any other utiii) into 3 equal par^s and lake 2 stich 
paitH, 01 divide 2 yaids (or Uvice that other unit) into 3 equal 
j»aiis and take one of thesi* parts. A J^actikV may t/ius hr 
ii't.sideud to etpress the */m 4 /te/U <) the fumeralor ^ the 
iiffiominator. Hence j is often read *3 divided by 3*. 

EXAMPLES. €0. 

1. What fractions of 1 anna fire 1 pice, 3 pice, 3 pice ? 

2 . What fraciions of t foot are 1 inch, 6 inches, 4 inches t 

U. {a) What fractions of 1 yard are t foot, z feet ? 

{i) What fraction of a seer is a chatak ? 

Read off the value of 

4 . ^ of Ri. 6. 6. id. 7 . ^ of a m^}. 

8. of Ri. 9 . of 10 . of a ft. 11 . of an anna. 

12 . of a yd. 13 . of is. 14 . of Ri. 16 . ton. 


18 . Draw the adjoining diagram and 
by means of letters indicate the portions 
that will represent i of the 

whole area. 
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Write down the vahie o( 


17 . 

1V5 mile. 

18 . 

S seer. 

18 . 

I'j sq. ft. 

20. 

*'119 CWt. 

2L 

t of 15a. 

22. 

f ofUi. la. 

23 . 

is of 3 ft. 3 in. 

24 . 

A of 7 K 

26 . 

of I hr. 5 min. 


tin. Let us consider the following four ec[aal straight lines 
of unit length. Let the second of them be divided into two equal 



parts, the third into four and the fourth into eight eoual parts. 
It is clear that ^ and * represent one^half of the unit line. 

Hut 

Again and also** 5 Vj. 

We thus sec that 

(i) if the numerator and denominator of a fraction are each 
multiplied hy the same number, the value of the fraction is not 
altered and 

(il) if the numerator and denominator of a fraction are each 
divided by the same luimoer, the value of the fraction is nut 
altered. 

Again, let us 'consider the fractions | and S* • ihe first lodi* 
cates that the unit is divided into 3 equal parts and 2 of these 
parts are taken ; the second indicates th;it the unit is divided 
Into 35 equal parts and 24 of these parts arc taken. Now, a part 
in the former case is obviously equal to 12 parts in the latter 
case : consequently 2 parts (taken) 10 the former case««24 parts 
ttaken) in the latter case. 

3-25; and 

JlluitratioH \ ) of a yard—3 ft.; and 32 of a yard—34 ia—3 ft. 
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110 . The following graphical illistration will enable' the 
student to visuali!»e the truth of the statements made in the 
preceding Article. 


Let the adjoining square, regarded as 
36 equal squares. The shaded portion 
contains 24 of these scpiares and there* 
fore it represents the fraction Again, 
the figure may also be regarded being 
divided into 3 equal rectangles by thick 
vertical lines and of these parts the 
shaded portion contains 2. Therefore 
the shaded portion also reprcsent| the 
fraction j. 


a unit, be divided into 


9 i 



MO, A whole number may be expressed as a fraction with 
af/y given denominator. 

Thus, for example, — 

131 . A given fraction can be transformed into another 
fraction of which the denominator is any multiple of the given 
denominator. 


It. 


Example. Transform J into a fraction with the denominator 

12=3x4 ; hence f=V*‘*'iV 
* EXA.M 7 LES. 61 . 


(Examples i—9 j//. w.W de iaketi aralfy,) 
Head off the number of 

1 . Annas in i, g, I, V.> A, ^3 of a rupee. 

2 . Pence in i, i, 5 , of a shilling. 

3 . inches in j, J, j, /„ of a yard. 

4 . Cl-.ataks in i, j, of a sccr. 

6. Hours in S, ?, ,*5, of a day. 

Pill in the blanks : 

6. ? yd.=T«. yd. 7 . in.=* in. 8. 

9 . 

Show by drawings that 

10. i-J. n. i-i 

13. 14. 


12 . i-A. 

16. I 3-tV 
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ARITHMETIC 


Work with rulers : 

16 . Draw a liae 6 in. long. How many times can in. be 
marked along it ? 

17 . Draw a line 6} in. long and mark off portions each in. 
long. 

Use your rulers to show what fraction of 

IB. la. is 1 pie ? 19 . is Xi*. ? 20 . i ft. is i in. ? 

21. 1 lb. 1 % 1 os. ? 

EXAMPLES. 63. 

1. Kxpress each of the whole numbers 2, St 7> Rs a fraction 
with denominator 9. 

2 . Change li to fractions having 2, 9, tl» 35 and 35 for their 
denominators. 

8. Express 21, 76 and 159 as fractions with denominators 5, 
9 and 75 respectively. 

4 . Express Jt ami \ each as a fraction with denominators 13, 
iS, 96 and 600. 

5 . Find fractions c(|ual to having 90 for their 

denominator. 

6. 'I'ransform and into equivalent fractions whose 

denominators shall be li, 5 and 10 respectively. 

7 . Express {J, and 5 J, each as a fraction with the 
denniniiiucor 6. 


VSZ. A fraction is said to be in its lowest terms when its 
numerator and denominator have no cofHmon factor. 


Kxivnp^e 1. Reduce 258 to its lowest terms. 

We dividh the numerator and denominator by their H. C. F. 
which is 210. 


Thus 


Ans. 


Note. In reducing a fraction to its lowest terms, it is con¬ 
venient first to remove any factors common to both numerator 
and denominatoi, that can be found by inspection or by the 
application oi the tests of divisibility. (Art. 104X 

Jtxamp'e 2. Reduce 5 J to its lowest terms. 


13 

n 13 

14 


Ans* 


Process : 
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•• lit 


Here, first 7S and 84 arc divided by ^ giving (quotients 39 and 
42 ; next 39 and 42 are divided by 3, giving quotients 13 and 14 
«hich are prime to each other ; hence the answer is {f. 


Example 3. Reduce by cancelling to their lowest terms 


CO 

2X1; 

35 X 8 * 

(ii) 

3x4x5 

6x20 * 

(i) 

3.. An,. 

ISA X jl 2 i 

(ii) 

XxJxA I . 

ex«A-i- 


7 4 


a 


It should be borne in mind tliat* when a factor is catictlUti^ t 
;s replaced by i and not by o« 


EZAUFLEB. 

{Oral) 


Reduce to their lowest terms : 


1. 

t .2- 

iV- 

3. 

ll 

4. 

{1 

6. 


6. 

i?-L/ ’• 


8. 

^S- 

8. 

1?. 

10 . 

n- 

IL 

Si. 12 . 

M 

13. 


14. 

89 
• 4* 

ik. 

SB- 

16. 

4 ?. 17. 

?s. 

18. 


18. 

iVa 

20. 



2 L Use the adjoining 
diagram to show ^hat 

(i) i = 

(ii) 



EXAMPLES. 04. 


l^educe to their lowest terms t 


1. 

as 

2. 


3 . 

n- . 

4. 

.n. 

6 . 

n- 

6 . 


7. 


'.^ 8 . 

AS 

\ie* 

9JH1. 

10 . 

8 A 5 
f 0 »»* 

11 . 

or s 
lots- 

12. 


18 . 

495 

1919 * 

14 . 

iVh‘x. 

15 . 

AV*. 

16 . 

nn- 

17 . 

mi 

18 . 

14 AA 

i\ 9 fr 

18 . 


20 ./ 

' 880 U 
49 i.> 

21 . 

H-J 5 . 

22 . 

mi 

28 . 


24 . 

mi 

25 . 

9 172 

26 . 

IlH- 

27 . 

8 S«A 

28 . 

mi 

28 . 

mil 

80 . 

ilSt. 

81 . 

im- 

32 . 


88 ./ 

iUU. 

34 . 

mm- 

86 . 
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ARITHMETIC 


FXAUPLES. 6& 


Reduce by cancelling lo their simplest forms : 


1 .- 

0X J* 

a. 

mi 

8. 


4 

^5VbV,V. 

6. 


e. 

sSySiittf* 

7. 


8. 

SxRlxtT 
S4V5ixTf« 

. 9 . 

HO'SOh iS 
ttiOxrsviu* 

10. 


11. 

S4 xS»xS* 

12. 

\J> «9lsdS 


123. A* mlxod number is composed of a whole numher 
and a fraction, as 3 ^. This stands for 3 J, and is read U/trrf 
€tM 4 i 

A mixed number can be expressed as a fraction. 

Example, Express 4 f as a fraction. 

For, 12 thirds of the unit and 2 thirds of the unit make + 
or 14 thirds of the unit. 

iicnce the rule : Multiply the whole number by the denonii* 
nator ol the fi actional part ; add the result to the numerator of 
that part lur the new numerator, acd retain the same 
denominator. 

EXAMPLES* 00. 

iExaffiP'es I*—3 thvuUlbe taken t rally 

Kxptcss the following mixed numbers as fractions : 


1. 

3.^. 

2 . 

?:■ 

3. 

9iV 

4. 


6. 

Si* 

6. 

7 rSn* 

7 . 

»2r®s. 

8. 

20X*5. 

8. 

39 .V 

10. 

yosV 

11. 

29^53* 

12 . 

mi 

13. 

25|3- 

14. 

Him- 

IS. 

99 J!: 

16. 


17. 


18. 


19. 

40a*T- 

20. 

45*i- 


I2d. A proper fraction is one, of which the numerator is 
less than the denominator, as 

An impropor fraction ts one, of which the numerator is 
Ciiual to or greater tlian the denominator, is 

An improper fraction is either equal to an integer or a mixed 
number. 

Example. Reduce V Rnd whole or mixed numbers. 

•^ls’»“¥+l= 4 +S- 4 f. 

. Hence the rule : Divide the numerator by the denominator^; 
the quotient will be the integral part of the mixed number ; the 
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remainder will be the numerator, Aid the denominator of the 
given fraction the denominator, of the fractional part 


(0 

7 )*i 

3, rem. o. 

Hence 


(ii) 

6)29 

4, rem. $. 

Hence 


135 . The reciprocal of a fraction is a fraction formed }fy 
interchanging its terms ; thus the reciprocal of ^is of 4 or t) 
is^. 


EZAMPLeS. er 


{ExamptiS i—15 should he take ft orally.) 


Express as whole or mixed numbers : 


1. 

1 

2. 

•J 

4' 

3. 

J."- 

4. 


6. 

93 

7 • 

6. 


7. 

4S 

a • 

8. 

T A 

0. 

u- 

10. 

• ^ 
vr* 

11. 


12. 

en 

Ti • 

13. 

lu* 

14. 

s?- 

16. 

i!!* 

16. 


17. 


18. 

tv • 

19. 


20. 

{5! 


Express the reciprocals of the following fractions as whole or 
mixed numbers.. 


21. aVVs. 22. 
26. ?}|^3. 27. 


gJ.j. 2*i. 

4 SI 00 


TA 

Tow 2* 
iSn 


24. 

29. 


Tft 

T2S- 

AU 

tun- 


26 . 

SO. 'AA- 


I 3 G« Two or niou: given fiactioiis may he reduced to ctjuiva* 
lent fractions having the lowest commen dcnominuior. 

Example. Reduce and 1^5 to equivalent fractionj> having 
the lowest common denominator. 


The dcnominatois arc 9, 12 and 10 ; their L. C. M. is iSo. 

jJiO-r 9“20, 


» • 


S _ S < VO -^40 
180 -r 13 »1 5, . . /f * iWi 2 “ iV 5 


IS0 4 -I 0 -IS, 


T’*a“iVrV, 


'iVo- 


Hence *, 1*5 and V's=i\‘’3» -iin A*5 respectively j and ilioe 
latter have the lowest common denominator. 


EXAMPLES. 6H. 


Reduce to equivalent fractions having the least common 
denominator : 



i and j. 

! 3 4 
1 4> t* 


2. and -A. 

0. 


3 . •fg and ig^. 

7 . 2.5,1V 


4. i. i, i. . 

S- A. I'liSi- 


c. A. 8 



ARITHMETIC 


tl4 


9. 

"fst 9^4* 

10. 

s%« tIc* 

IL 

th* B^Di Si 

12 . 

J_ * 3 

ny %6y oo* 

13. 

3^1 4i» 6). 

14. 

2 > i> i. 

16. 

3i 'Sf 1^9- 

16. 

h 3if i 

17. 

3. i> 4i i- 

18. 


18. 

T?i> A’ yV 



20. 

h i 1 h iV 

21 . 

iiUy iin> 



22 . 

3,^, 1^5, 5i !!• 

23. 

sS> lio* 



24. 

3i« 7it i* 

26. 

sV sSt 4 V 



26. 

3> 1 1 

27. 

?> i» 4» 




Of two fractions haying a common denominator the 
grenfer that which has the greafer numerator. 

Thus, of the fractions and the former is obviously 
^icalcr. 

Of two fractions having a common numerator the gnaUr is 
that which has the less denominator. 

Thus, uf the fractions § and \ the former is greater. 

ITo^. In comparing vahies of fractions, Uicy min>t be 
reduced to ccjuivalent fracthms having the L. C. D. or L. C. N. 


EXAMPLES. ii9. 


Which K greater, 
1. sor 3 ? 

4. iSorS?.? 


2 . 

6 . 


7 

T I 

7 

6 


or 




or 


2 ^ 


7 . Use the adjoining diagram and say 
which is greater, 

, 5 or 4 I 2 or I ; ^ or ; i or i 


8 . 



Kind the greatest and the least of the following fractions : 


8 . 

^^■11 

9 . 

1% 1^. 

10. 

1 ^. -21, 4 ?- 

11 . 

1 ih 1 ?, 4 - 

12 . 

0 A 7 9 

7> 13> ICTt SO* 

13 . 

VOi S*4f ttJi S*9 

Arrange in order of magnitude : 



14 . 

9 R 7 
^1 iF» 1 2* 

16 . 

\ff> :\4) a* 

16 . 

1 . 5 , {h 

17 . 

V. 33 ,V-. 

18 . 

!i. n, s*. 

19 . 

Vr. 41 ?. iU. 

20 . 

1 

21 . 

-ri.iif.iV.?- 

22 . 

4 > ill il* 
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ADDITION AND SUBTRACTION OF FRACTIONS. 


ltS8. Additioa.'^Just as concrete quantities which have the 
'eamc denomioatioo or name can be added together, siAilarly 
fractions having the same denominator can also be added ; for 
just as * 

a an/tas +5 annas annas^ 

so 2 ninths +5 ninths ninths \ 

Again, just as rupees cannot be added to hnnas without 
changing rupees into annas,* so fractions having different 
dinominators cannot be added wi^oui reducing them to fra> 
tions of the same denominator. I'hus it is clear that the sm.i 
of fractions having a common denominator is a fraction whose 
numerator is the sum of the numerators, and whn^c denomi¬ 
nator is llxc common denominator, of the original fiaction•*. 
When fractions to be added luivc different denominators, the/ 
must he reduced to cquivalcdi fractions having the L. C. 0 . 
(sec An. 12O.) 


Example I. Use the adjoining 
diagram to find the sum of | and ^ 
and t^^t the tiuth of the piinciplc 
enunciated above. 


Example 2. Add together L ? ami J. 
Process : ?+ 5 + 



Example 3. Add togctlicr J and J. 
The L, C. M. of 2, 6 and 9«*j8. 



A ns. 


VfotQ, The sum should always be expressed in its lowot 
terms : and if it is an improper fraction, it should be reduced A w 
mixed number. 


EXAMPLTilS. TO. 


{Examples 1—12 may be taken orally,) 


Add together 

1 . k,ii 


4. 


TT» 1 


=f. A. 


2 . 

6 . 


S S i 

7 * •• 

J It « 
10» 1&* IS* 


3 . 

6 . 



* We can no doubt write the sum of K$ end 6 a. ai R$. 60. ; but this 
oaly mesas Rs emt 6a. sod does not combine them. If we ebaoge^KS 
into 80a., we can combine Son. and 6tf., and write their lum as S6a. 


ARITHMETIC 



. il ‘J- 

10. i, J. 

13. j’b, •ft. 
Similiify 

10. i+8 + i 
10». } + + 

22. ^+i + ft + 5V. 


®- iSii ita- 

11- if 

l-^- Ai Jl« A- 

17 . ft+ft + ft. 

20. l+l + i 

23. i + ft +ft + ft. 
20. iS+ 3 ff-f 4 +ft. 


26. 

20. 4iS+35S+5?5 29. •?A+?S»+2J. 



0- i 3 , 43 . 5 J. 

12. 4 , ft. 

16 . S 4 i ft> iV’ 

18. ft+ft + sV 

21. UJ + ft. 

34 . l + S+ft+V. 
27. ft+48+|5+4t. 
30. ft+t?+45+h. 


120 . In adding mixed numbers it is convenient to proceed 
ns in the following example : 

lixofNple. Add together 2^, 3|' and 7^. 

Process : 24+34+75-2+3+7+4+4 + 5 

“» 2 +ft+ft+ 4 }{ 

-I 3 +Il±t 5»2 

-I 2 + 4|-12 + lft-13ft. yi„s. 

N. B. It ii also convenient to reduce improper fractions to inix'.*u 
numbers. 


EXAMPLES. 71 . 


Vf 34+4. 2 . 74 + 6 S. 3 . sA+74. 

/6. 3 j + 54 + *Sft- 3 . ^+^ii + l 4 T.<. 

''8. 3»+9! + li. •v/ft + 23*j+!!. 


l\. 3l+4ft+6ft + ift. 12. 

13. 3ft+2S0+a/^. 14, 

U 16. 24+3 + 14 +-V.' 10. 

17 . il^^o+ 15 , 0 . 0 + 

10. »o+ 3 }+^*V + *V * C.20. 


4. 134+25. 

7. 24 + 1+3. 
10. 7ft + 2+Jft' 
2l + 3 j +44 + lft. 
W + ¥c^+ 4 . 
l+l«+ 24 + 3 ft. 
l+V+sgs. 
5 +‘o'-+i 2 +n. 



n. a. p. 

7. 9.24 
* 5 . 10. 7 U 


£• s. d. 
8a 1. 9. 2< 

2.0. S 



yd. ft. in. 

7. I. 3 i 

2 . 2 . 2i 



ADDITION AND SUBTRACTION OF FRACTIONS 




' . lb. oz. dr. 

oz. dwt. gr. 

hr. min. 

24 . 1 . 7 . 7 i 

26 . 3. 10. 7 l 

26 . 3. 20. 

2 . 9 • 3 f 

7 . 0. 85 

7 . 22, 

3 . 13. oj 

8. 3 - 4 

4. 7. 

4 - 3. 7 A 

2 . 7 . 2* 

5 - 34. 




130 . Subtraotlon.—The method of subtraction of fractions 
is similar to that of addition. 


ExofnpU 1. Subtract | from 
Process : — A/ts. 


Examptt 2. Subtract 2 
I'hc L. C. M. of 8 and ( 


5.-2 

b» b 


U 


SO-i> - II 
'■ 54 “ 


24 - 

A/is, 


EXAMPLES, n 

i—10 should be taken orally.) 


Perform the following' subtractions ; 


1. 

4 — 8 

2. 

U-A- 

3. 

U-A- 

44 

• U 79* 

5. 

: r ^ 23 
‘" «.• 

6. 

1-2. (!•»?). 

7. 

1 ^ ig. 

8. 

- T 

1 l:T* 

9. 

I - A. 

10. 

I-IZ- 

11. 

i-g?. 

12. 

1 — bS* 

13. 


14. 

!-*• 

16. 

1-1°. 

16. 

" 5 J • 

17. 

< A 

18. 

3 I 

IS 30' 

19. 

*2 — 31 

v4s b I* 

20. 

' 6 _ J 
ii 1* 

21. 

ii-h- 

22. 

101 ^ lOl 
iC»0 «S00- 

23T' 

i-s. 

24>' 


25. 


20. 

— 11 
^ lb* 

27. 

5-U. 

28. 

23 - 2 }. 

29. 

7»-7iV 

80. 

It — « 

Tf' 






131* The following examples are important. 

Example i. Subtract 3* from 7S. 

Process ; 7 a- 3 ^-= 7 ^ 5 - 3 ^o= 7 - 3 + 5 g-io =4 + .''[I'=■ 4 t[i• 

Example 2. Subtract 2| from 4I. 

Process : 4i-25“4A-2i1=3l!-2i?-3-2 + i!-U 

-t + ft-iA. Am. 

Example 3. Subtract i jfg from 7. 

Process: 7 -iA =“6 + t“iA=( 6 -i)+(l-i®j)- 5 +/j-sJ#- 

Example 4. Subtract 3I from 9. 

■Process: 9-3i*6-i-5+i-|-S+|-sf Ant. 



I 
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Perform the following subtractions : 


1. 


3. 

9i-7}. 

3. 

3i- 

.s 

•• 

4. 

sl-l 

6. 

.I2g-7j. 

0. 

171*7-I2i! 

. 7. 

8Jt 

—T 

8. 

0 

«» 

! 

M 

8. 

5H3i. 

10. 

7i-3*. 

11. 

8A 

-7A* 

12. 

23A-*7f. 

13. t 


14. 

t.«lS . mJO 

16. 

34 J 


10. 

So/x-40s" 

17. 

5?5?.-28|i 18. 

9T*S-2n. 

49. 

7i' 

. $ 
u* 

20. 

loJ-S. 

2l. 

3-i 

22. 

7-1 

23. 

9jr 

11 

IS* 

24. 

10-18. 

25. 

»2-3S. 

20. 

i7-4iV 

.27. 

'48- 

-4iV 

28." 

<o-9i?. 


Simplify 

20. 2j + 3i-4i. 30. 72<-9 i\-io}- 31. 3f + 4S-}]- 

3a. I7i-3i-7i. 33. 9A-8i + 3h 34. I2i^j-7i-2t' 


36 . 8 - 2 i+ 7 j- 3 ,V 

37 . 

89 . i?- 7 i+ 9 - 2 J. 

41 . Subtract U 3 « 13a. 4)/^. 

42 . SuhtHfet II7. 10^. SrA 

4S^^ubtract H 2 . 13 <i. ilS/- 

* 

44. Subtract ^3. 17^ old 

45 . Subtract 7s. 

46 . Subtract 7 yd. 2 ft. 9J in 


36. 7-3l^-2i + f,V 
38. 7-2+8-?. 

40. 3J+4.i-5J-25V 
from R13. 9«. 6/. 
fiom It 10. 7rt. 3/». 
from It". 2t». 3^7^. 
fiom £14. 7J. 
from .£10. OJ. 2^ii. 
fj-bm 14 yd. o ft. 3J in. 


MULTIPLICATION AND DIVISION OF FRACTIONS. 

132 . H\Utlplioation by an Tnteger.>-Just as 2anmsi(3 

^2 amias+2 annas-\-2 annas^h annas, so 2 stveniteniksyiy— 

2 sfvsuieentAs + 2 snvntien/As+2 se%>enittnths^(s stventtenths. 

Thii« > J. 8 xJ _S+S*S_8xl_ 6 

**'“S JT*3“ir+i7+Tr— ir ‘—it it- 

Rule. To multiply a fraction by a whole number, multiply 
the numerator by that number, leaving the denominator unchanged- 

Exampiei. l4-ia-*=-3-“.5“2S- 

Example2. a3|x 5'=’23x 5-f|x5-its+^'i=ii5-i:3i-*n8i. 

Example 3. Multiply 1V5 by 57. 

Since 

iVo X S 7 - 57 - iVo “ 56 + * - iVb - 56 +1 ifii “ 56 itt- 
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ADOITIDH AND SUBTRACTION OF FRACTIONS 

ExampU 4. Multiply 99 iVo 7 * 

Since 

99 i%x 7*700-699 +x-i 5 o «699 + iVo" 699 AV 


EXAMPLES. Y4. 

{Exnmpfis i—10 tntty be falen orally,) 
Multiply ^ 


1 . 

sby 7. 

2. 

l by 5 

i 

a 

Uby6. . 

4. by 9. « 

6. 

1“ »o- 

0 . 

12 by 

IS- 

7. 

^3 by 30 - 

8. ITibysoj 

0. 

i^:by2i. 10. 

8^ by 

36 .' 


ijbysi. 12. is by 70. 

13. 

by 110. 


14. 

t^^b, 

' t 44 - 

16. 

ii! by S 70 . 

16. 

ill by 91. 


17. 

3 i by 

4 - 

18. 

6| by 7. 

18. 

7 ? by 9. 


23. 

8t*:« by 

’ 13 . 

21. 

235 by 12, 

32. 

Ssiy by 12. 


23. 

295 by 

It. 

24. 

9 **S by 21. 

26. 

315 by 54. 


26. 

4 ii by 

249 - 

27. 

3 tVa by 144. 

28. 

2340 by bb- 


29. 

Wo by 

-29. 

30. 

Wo by 39 - 

ai. 

•iWo by xg. 


32. 

5 S 2 by 

' 45 - 

S3. 

99W0 V 9. 

34 . 

by 39. 


35. 

999 Wo*o by 

23 - 30 - 

9900 by 32 - 

37 . 

9 Ao by 21. 



38. 

3‘9t 

51 by 20. 


39 . 

7 $. by 



40. 

gs. I 

by g. 


41. 

R7. 3 '»- 3 ?A 

by 7 


4|. 

R8.: 

ya. ilfi. by 6 


43. 

4 s. Oi\rf. by 

11. 

4 

44. 

£ 3 - 

ot. 7Arf. by 

J 3 . 

45. 

2 yd. i2 ft.«by 8. 


46. 

10 seers s/^ ch. 

by 32. 

47. 

1 ton 1/9 cwt. by 6. 






VM. Diviaioa by an Integer. 


Just as 
so 


12 anttas^ 

12 sevenieenths-^^^Z sevenUeniks^ that isy 

17'^ 17 17 • 


Agato, suppose ^ is to be divided by 5. Here since the 

number of thirds cannot be divided exactly by the numerator 
and denominator of the fraction should each be expressed as a 
multiple of 5. 

It has already been explained that if the numerator *and 
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deooxnmator of a fraction are each multiplied by the same number^ 
the value of the fraction is n%t altered 


Now 


2 2XS to 
PjXS*!! 


2 10 

^\oJiJieenlhS’¥i 
« fifteenths 


*5 

This operation can be illustrated graphically as follows : 

Let the adjoining square repre* 
lent a certain unit. Divide it 
into three equal parts by vertical 
lines. Then two^thirds of the 
unit is represented by the portion 
bounded by thick lines. Again 
divide the square into five equal 
parts by horizontal lines. The 
unit square is now divided into 
IS small equal rectangles. Then 
{4*5 is clearly represented by the 
shaded portion of the unit square 
which contains two out of 
fifteen small rectangles; hence 

















Since can also be written as hence in order to divitU 
a fraction a wkofe nwnbery we multiply the denominator by 
the whole number^ leaving the numerator unchanged. 

Example i. 7 i- 5 -» 0 ”V^»o=fUo=-s?S“ 3 - 
Examp'ei. Divide 37595 by 5. 

, IVocess : 5 ) 3759.1 

7 S>. 4 * rent. 

Now 4 *- 5 - 5 -V-^-S=U ; 37593 - 5 - 5 “ 75 »U- 

TXote. In the division of integers by integers, the complete 
qxiotients can always be obtained by the aid of fractions. Thus 
lor example, 3so-r9“-5Jg»^35j. 


EXAMPLES. 7A 

Divide 

1 . i by 4 . 2. i by 5 . 8 . J by 7 - 4. { by 7 - 

6. IJbyjS. 7. 8. ^Vobyll. 




MULTlFLtCATlO^ A^D DIVISION OF FRACTIONS I2t 

9 . fSgbys. 10 , iV^by42. U. jJkbySS. 12 . AS by 54 - 
13 . g} by 135* by i6o. 16 . ijf by 95. 16 . by 87. 

i 7 . 7 i by 4. IS. 3! by 9. 10. 3| by 85. 20. 4 | by \i. 

21 . i6i by 15. 22 . 4} by 57. 23 . 3} by 21. 24 . by 40* 

25 . 2i3i by S. 20 . 735 by 6 . 27 . 7 * 3 ? by 4 « 28 . loo^i bV IJ. 
20 . 333 i? by 21. 30 . 356A by 33 - 31 " by 16, 

32 . 719]* by 19. 33 . 32^? by 15. 34 . 39 ^ b>-* 4 . 

35 . Ria 17 a. 24 /. by 8. 38 . 1122. lia. 9. 

37 , £20. 7 S. by li. 38 . / 99 . 19 ^. by 13. 

Obtain the complete quotient in tjie division of 
39 . 720 by 9. 40 . 1346 by 7. 41 . 1000 by 23, 42 . 1234 by ir. 

43 . R20. Sa. 3/. by 8. 44 . 613. 12/r. by il. 

46 . R420. 7<i. 9/. by 13. 46 . Kcoo. 3<i. 11/. by iC. 

47 . ^17. 17,;, 7il by 5. 48. ^59. 19?. \i(l by 15. 


tSt. Miiltipliodtion by a Praction.—The dcfiniticii of 
multi plication which we have ^iven tn Art. 34 iinplies that 
the multi]»licr is a whole number^ and it is not applicable when 
the multiplier is a fraction^ fur as we have seen muUiplicd 
by 3 means 4 repeated 3 limes /.r., 4 + 4+4. According to this 
definition it is absurd to say that multiplication by a faction, 
s.iy means that the numbei^ is tn be repeated half n-time. 
We, therefore, (^ivc below the general deftoition of laultipllcation. 

D^/, To multiply one given number by another is to perform 
upon the number multiplied that operation which is peifortned 
upon unity to obtain the multiplier. 

Since i is repeated five times to obtain the nnmbcT 5, so la 
multiply a number by $ is to repeat that number five times. 

Again, since 1 is divided into 5 equal parts and three of these 

? ans arc taken to obum the number 2, to multiply a number by 
is to divide that number into 5 equal parts and take three of 
these parts ; that is, to multiply a number by J we have to divide 
the number by 5 and multiply the result by 3. 

Similarly, when we wont to find the value of { of f we divide 
I by 5, and multiply the result by 3. 

Now 3 + 5^^ and multiplying this by 3, we get |||. Hence 
f of ^bns see rhat miutiplying any quantity by | ^is 

the same as taking } of that quantity* 
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Example i« Simplify ^ of 

Since i-r5*»s4j, 




Tills operation can be illustrated graphically as follows : 



Let the straight line /f/A vegarded as unit, be divided into 
3 equal paits at the points C ami /A 

Tlicii /It", CD and Dli each represent of the unit. Let 
each of these parts he again siihflividcd into 5 equal parts. 
Then the unit line is divided into equal |>arts. Now \ of' i 
means i of AE. Since rcp;esonts onc^fifteenth of 
/!//, (lY., the unit), 

we have J of i®* A* 


Ac ample 2. Multiply f by f. 

Since ; and ; 

rx!*??2-3V 

The diagi'atn given below illustrates graphically the above 
solution. 


I 



Hence the rule : To mu^fip'y out fraction by another^ multiply 
j the numerator 0/ the product^ and multiply (he 

denominators for its denominator, 

(//* B. This rule holds good for the conUaued product of ihre^ Of 
note fractions. ] 

Koto 1 . From the above Vagram it i$ clear that f x|*| x f. 
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135 


Thus» as in the case of integers, the nj^ltiplier and multiplicand 
are interchangeable. 

Note 2 . In tVie case of multipUcation of an integir by 
another integer the product can never be less chan either of the 
factors. But the student should here observe that the product 
of the two fractions > XI is smaller than either of them. The 
digram given above will enable him to understand this clearly. 

4 • 

A 

135 . A compound fraction is a fraction of,a fraction ; ^ 

t 

The* compound fraction, J of rncans that wc arc to divide J 
(rt'i^'ardccl as a whole) into 3 equal paits and take 2 of these parts. 
Ilencc ii of 4 is equivalent 10 . x »>., to Jx 


Examp'c. Simplify $5 of93. 



of 9§ 


35x98- 


Vx-V 




IS “SSu* 


AffS. 


N. B. Rvfore (fliCtirg the mnUiplicatmn, common factors ihguld bs 
removed froui ibc Dumtrator and denoamatur. 


EXAMPLES. 7G. 


Multiply 


1. 

S by S. 

2 . 

5bJ f 

3. 

9 by 1 

4. 

i 

ll by -V. 

6. 

3; by3g. 

6. 

iiby83. 

7. 

by 

9. 

Si by n- 

0 . 

S3 by 

10. 

33 by 9. 

11. 

15 by 2|. 

12. 

5ff by 3|. 

13. 

A-dt by 7i- 

14. 

73 by 3i. 

16. 

*! by laV 

16. 

4i by 

17. 

2{ by 3}. 

18. 

3i’t by 2 } 

19. 

SVa by 53- 

20. 

3t by 43. 

21. 

2jby 4i. 


22 . Use the adjoining diagram 
to piove that ix|»|xf. 
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Simplify j 

23 . of 2^. 24 . ^ of 4| of 3}. 

30 . iJofi§X 7 i. 27 . 4 ix*|of 4 jV 


29 . iof 2 jx 33 of 9 . 30 . 

31 . } of of ? •. 33 . 

33 . 4 ix 2 ^x of 2^. 34 . 

35 . ’|xjx»^'-x5*ixij. 36 . 


37 . 2j of 3ix il of 2i^,x ij. k 38 . 


25. 2jof3jof4} 
28. iix2lx35. 
3| of2jx4X7i- 
3 jX 5 | ofi*ffXiiV 
iof|of 2 f. 

^ of * of i of 5 of 2. 

J of 9 X 7i X 4l of 5 of J. 


136 , Rxatnple. Reduce 29 poles to inches. 
Process: 29 po. 

I 4 > -29x5. 

14^ = 29-5-2, |.f., 29 x 4 - 
i> 9 iyd- 
3 

47 Sift. 

12 

5742 in. 


EXAMPLES. 77 . 

Reduce to inches : 

1 . 7 po. 2 . 13 po. 3 . 29 po. 4 . 39 po. 5 . 49 po. 

0 . 4 fur. 39 po. s yd. 7 . 10 ml $ fur. 0 po. 3 yd. 

Reduce to $q. inches ; 

8. 7 sq. po. 9 . 13 sq. po. 10 . 29 sq. po. 11 . 39 sq. po. 

12 . 49 sq. po. 13 . 9 ac. 2 ra 7 po. 14 . i sq. mi. 3 ac. 10 po 


. - 137 . Bivibion by a fraction is invent of multiplication. 

To divide ghy ^ is to find that number which being multi' 
plied by ^ gives \ a.s tlie product Hut | x § being multiplied by | 
gives I as the product (•.* |xf=»i); therefore |-rij = |x | ; and 
hence we have the rule : Multiply the dividend by the reciprocal 
of the divisor. 

Exampiex. 8 J- 5 . 3 j = »*-;-V‘-VxA='I*-*- 2 i' 

Example 2. If J of a number is 4, what is the number ? 

Here the product of the number (required) by } is 4 ; 
the number requircd—44'|"4xi—V-6|. 



H. C. F, AND U C. M. OF FRACTIONS 



Divide 


L 

fby 1 

2. 

9 by 5. 

3 . 

* by ir 

4 . 

W by if. 

5 . 

3 i by 2^. 

6. 

?l by A- 

7 . 

Vby J,\. 

8. 

il by n. 

9 . 

n sibyl. 

10. 

i6| by 12J. 

11. 

Sfby^-j. 


ii,Vby I 2 j. 

13 . 

I2S by 1^. 

14 . 

by 2iy 

. 16 . 

10} by {i 

.vie. 

9 by n- 

17 . 

14? by 5 |. 

18 . 

11J by 7 i* 

19 . 

10 by 7i. 

20. 

4 

76 by 284. • 

21. 

i of 4^ by yi of 

3 J. 

22. 

3jx6} by tjx 

* 4 . 

23 . 

4 j + 7 Ab) 

’ 4 l- 


' 24 . 

3 |of 3 j 

by 7 - 

• 3 i- 


2 5. I of a number is 14 ; whai is the number ? 

26 . 33 of a number is 3^ ; what is the number ? 

27 . Find the number, { of which 1$ | of 1 . 

28 . 3) oi 4^ of a number is 7 ; find the number. 

29 . i of I of a number is 3^ of 10 ; what is the number ? 

30 . Which is greater, the quotient of 3} by 6^ or the continued 
product of I, I and f i 

H. C. F. AND L. C. M. OF FRACTIONS. 

i«t8. The definitions which wc have given of the H. C. F, 
and L. C. M. of two or more wlmlc numbers will also be appli* 
cable when the given numbers Sre fractions, provided that we 
understand by txact division^ that the complete quotients must 
be inUgers. 

Rule. To find the H. C. K. or the L. C. M. of fractions^ 
reduce them to iheir least common denominator ; then find the 
H. C. F. or the L. C. M. of the new numerators, andwiitcit 
over the common denominator. 

Example I. Find the H. C. F. and L. C. M. of 2^ and 

The given fractions arc equivalent to I Si II i 

the H. C. F. of 12, 40 and tS —l, and their L. C. ; 

the H. C. F. required ■"•jV 5 
and the L. C. M. required 

The following rules will be found practically more convenient. 

(i) The H. C, F. of two or more fractions in their loudest 
tefws IS a fraction whose numerator ts the H. C. F. of their 
numerators^ and whoac denominator is the L. C M. of thefir 
denominators. 
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(ii) The L. C. M. of ^wo or more fractions in their lowest 
terms is a fraction whose numerator is the L. C. M. of their 
num^acors, and whose denominator is the H, C. F. of their 
denominators* 

KxampU 3* Find the H. C* F. and L. C. M. of x\, 2} and 

The given fractions when reduced to their lowest terms are 
equal to fi and 

(i) H.C.F. of numerators —1, ancf L.C.M. of denominators—3S ; 

the H. C. F. required— 

(ii) L.C.M. of numerators—8, and H.C.F. of denominators —i \ 

the L. C. M. required —f—8. 

BZAHPliES. TV. 

Find the H. C. F. and L. C. M of 


1. 

i and 

2. 

•A and i 

3 . 

SI ana 

4 . 

h i. f 

6. 

it it A' 

6. 

3h sh \V 

% 

7 . 

S> 3i- 

e. 

oc 

• 

6 . 

3i. 4j- 

0 . 

3 , 5 , 10 ^. 

11. 

^7-. 83 . 4. 

12. 

ifint, sn 

13 . 

What is 

the greatest length 

which is 

contained a whole 


numbei of times exactly in both 7^ feet and 4^ feet ? 

14 . Find the least number which, when divided by each of 
the fractions 1^3 R^d gives ^ a whole number as quotient in 
each case. 

16 . Four bells commence tolling together ; they toll at intervals 
of 1, 1^1 and i.| seconds respectively ; after what interval will 
they loll together again ? 

UTSCELLANEOUS EXAMPLES. 80. 

1 . What number must be added to 3^ of | that the sum may 
be 9 ? 

2 . What must we take from 3I to leave 2^ ? 

3 . From what must 4^ be taken to leave $ of | ? 

A, What number multiplied by j + | gives the product J—s ? 

6 . By what do we divide if the quotient is 8 ? 

6. How many times does 44 -^ contain ? 

7 . What number do we divide by 7), if the quotient is 2} ? 

8. If the divisor be and quotient | of the divisori what is 
the dividend ? 



miscelulneous examples 



9 . Find the price of 717 lb. at 5^^. ptf lb. 

10 . Find the cost of 3^5 maunds at Ra. 9<a. 4}/. per maund. 

11 . Find the weiffht of 125 boxes, each 7} 1 b. 

12. R720 is of what amount ? 

13 . Find the snm of money, | of which is ^£30. 

14 . Which is the greatest, 4 i-t- 3 h 4 ix 4 |- 3 j or 4 i + 3 i ? 

16 . What number is tlut fnom which if we subtract 

and to the remainder add ^ of the sum will be i + i ^ 

16 . Find the least fraction which being added to { shall make 
the result an integer. 

17 . A gives// i of his money gives C ^ of what lie 
receives ; «ind C gives O | of what he receives ; what fraction 
of money docs //receive ? 

18 . If I lose I of my money, what fraction of it have I left ? 

[The fraction i - S ™ S ] 

18 a. I of a post are imbedded in mud, A arc in the water, 
and 6 ft. arc above the surface ; what is the length of the pest^ 

[| + A* its '> * ^ /e-iV - A pou*^6 ft. ; 

and /. the length of the post—ex ft.«*20 ft.] 

19 . A book e mrains 2; pages, and a boy has read 15 of 
them ; what fi action of the whole has he yet to read ? 

20 . A smn of money is divited among tince persons, ✓/, 
// and C, A icccivca | of it, and // rcceivus f. How much 
does C get ? 

21 . A man owns of an estate, and sells of his share ; 
what fraction of the estate does he still own ? 

32 . A merchant owned of a ship, and sold of his shaie * 
what part or the whole ship had he left ? 

23 . ^ If I give away of my money, and tlieii J of what 

remains, how much oi the whole is left ? * 

24 . One-fifth of an estate is left to the Vldc«i to the 

second, and ^ of the remainder to the lhi*d ; how much was 

over ? 

25 . At his firrt game a person loses ^ of his money, at the 
second ^ of the icmainder, at the third | ol the rest ; what 
fraction of his original money has he left ? 

26 . When of | of a loaf of bread has been cattn, how mucA 
of the loaf will be left ? 
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27 . After payiny { ofm bill, R34 is still due ; what was the 
Amount of the bill ? 


20 . A person expends ^ of his income in board and lodging, 
A in clothing and ^ in cliarity, and saves £316. What is his 
locome ? 


29 . A boy aAer giving away of his pocket-money to one 
cuiripanion, and f of the remainder to another, has si*. left. 
How much had he at first ? 


30 . A man travelled of his journey by coach, A by rail, 
and walked the remuioiny 9 miles ; how far did he go f 

3 L One*tenth of a rod is coloured red, one-twentieth orange, 
one-thirlictli yelhiw, one-tortieth green, one-fiftieth blue, one- 
sixtieth indigo, and the remainder which is 302 inches long, violet. 
Find the length ol the rod. 

32 . Of a certain dynasty ^ of the kings were of the same 
name, ^ of anotlier, | of another, ^ of a fourth, and there were 
5 besides. How many kings were there of each name ? 


33 . How many whole cakes would be wanted for 100 children 
if c^ch has a third of a cake ? 

34 . By what number should fHi ^ multiplied so as to 
pioducc the least possible integer ? 


£?• I ton 5 cwt. 

86 . Simplify ^ ' ^ — . 

^ ^ ^24. $s, 4 tons 15 cwt. 

36 . How often may I be subtracted from 7, so as to leave a 
remainder not less than 3 ? ^ 


37 . From a rope 30 ft. lung, as many pieces as possible aie 
cut off, each af ft. long ; what fraction of the latter length will be 
left ? 


36 . A cistern has two pipes attached to it, one to supply 
and one tu draw olf. The lirsc can supply j of a gallon, and the 
second can dtaw off J of a gallon, per minute. If both the pipes 
are opened when the cisteiD contains 81 gallons, how soon will 
the cistern be empty ? 

39 . Tlie double and fourth part of a number, added together, 
give 7i as the result ; what is the number ? 

40 . Find the number, of which the eighth part exceeds the 
tenth part by 7 f. 

4 L What are the nearest integers to I2| and 27^ ? Give 
reasons fot your answer, 

42 . A number of mangoes is to be divided amongst 3 {Arsons 
so that one may get X of it, another Rnd the third the 
remainder ; what must the number a/ Uas/ be that this may be 
done without cutting any of the mangoes t 
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XXIII, COMPLEX FRi*CT10N S, 

139 . A sixnplo fraction is one, in which the numerator ^nd 
denominator are both whole numbers ; as f, 

A oomploz traction is one, in which the numerator .or 
denominator or both are not whole numbers ; as 

I -? 3 | l-hij 

5 * 4 r. 3 iofaf 

Note. IS read ‘3| divided by 4|*, or ‘3| by 4^^ * 

140 . Complex fractions can always be simpHfitd as in the 
following examples : 


Example i. 


a I 

3 ^ 


z 

IS' 


Example 2. 


Example 3. 


Example 


51 3 

2^[ ^ "2 1 • ij 1^*5 5 *5' 

4H 'S 5 3 J 5 14 70’ 

Ij-ii 1 + 5 V 3 1 

3> of' 2 S X 8 6 * 26 “ 4 ‘ 


S, The work within (he brackets may be omitted in practice. 

^Koto. There is another method of simplifying complex 
fractions, which is explained by thcVoUowing example. 


Example 5. Sinfplify 


ltr 3 j 

“i+l • 

We multiply the terms of the fraction by 12, the L. C. M. of 
the denominators 2, 3> 4 and 6. 

|-A?_S 4-_40 14 

i + { “9 + 10 “i 9 ’ 


Thus the fraction 


Simplify 


1 3 * 

2 . 

81 ®- 

V 

a 


7 . 

?4 e 

99A 



il?i- • • 

mA* 


12. 

3?+A 

18 . 


. 8L 


7 i 

i' 

it* 

Zi::^ 

l+f 


9. 


4 ^- 

J. C. A. 9 
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22 . 


*i±2i±3i 
i-i+i • 

4i 

5 j- 2 i 

» 8 '^ 3 r+' 9 i- 


“■ IB. n-u. 


20 . 


7 }- 3 i 

2* 


of 


23. 


-“t + i- * * 

S4 6 216 *^ li 


4} 

21 . 


141, Fractions of the form 




=1'"3J+4J 


are called Continued Fractions. 

A continued fraction is also written as 


2 + 


i__ I 

3+ 4 + 


I 

S' 


d.noULSr"'" "I'" •>« -U.™ in ,h, 

# 

Example, Simplify 3 + 

7-2^ 

5 


Process : 3 ^ 



-3 + 


- f. 


Ans, 

Begin at the bottom. First take up the lowest complex 
-i.ct.on, namely, Multiply the numemtor and denontinato. 
by 2 , and we get » Next multiply the numerator and denomi- 

natorof the fractionby . 3 , and we get JJ. Then muitipi, 
the numerator and denominator ofby jt, and we get ^A. 

Hence the fraction is reduced to 3 + j*(^or 3 /^. 

ha« Se‘?; adV.‘.d''S”L:£t. TSa^f .« 

bl’nJi' in VsaL'''irKl;"a5 
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BZAUPLEa 92. 


Simplify 


1 . 

A 

a* — 



2 - 

4. 

2 4- ^ "’s 

5 . 3-5-- 


"^ 7+1 


7. 

V- 

•* 8. 6 + 


2 + , 

- 


a. 


»+i 

1 


-A 


e. 7 + 


8 


4 + 


3- 


i—r. e. 


4+i 
3j + _S- 


6 - 


2 + 


s 


3 -" 4+1 


6 + 


6-> 




10 . 


IL 


4- 


2 +-— 


. 12 . 


2 - 


2 - 


2 + 


13. 4 + 


*'3+l 

I I I 

4+ r+ 2 ’ 


24- 


2 + 4 


.4 

■*T| 


2 + _-T 
2 - 


142. The following examples of simplifloation are 
important. • 

Example i. 4+|+?“4x|x5-J-2j. 

Example %. 4+|x|-4x jxf-iV 

Example 3 . Ix4+4=4 xjxf=f 

Example 4 . 2xi+Jx|+S+5“4xJx4x|x|x|«etc. 

In the above examples the ^orations of division are converted 
into those of mnltiplication by inverting the fractions which am 
preceded by the sign of division ; since division by a fraction is 
equivalent to multiplication by its reciprocaL 

Note. In simplifying an expression, a compound fraction 
must be treated as a [^^e nnniber. The difference in mean¬ 
ing between 4+4 of 4 and 4+4^4 should be noticed. 

4+4of4-4xfxt-6 ; 
but 4+4x 4«4x{x4-|. 
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EXAMPLES. Sa 

Simplify 

1. i-5-Sj-5-2|- 2. 

4. 6. 2ixJ-M|. 

7. 8. 

10 . }+5xHi-5-|xiIL 3t-5-2tof6J. 

13. 2 i-r 3 }X 4 }. 14. 2 ixJ-^ 3 i of l|. 16. 


ie. 2tof|4-^ixiJ. 17. 

18. 24 of 14-34 of »J- 1®- 

ao. 2ix|-5-3jxiJ. 21. 

22 . 14-^24 of 34 x 14 . 23. 


24. 14 x 24 x 344*14 of 24 of 3jxA. 


8. | 4 - 24 X 2 iV 
e. 24x144-25. 
e. 344 -i|4-4x45 
12. 244-34 of 44- 

4|x244-i4of34. 

4| of 244-11x34. 

4f of 244-lf of 34. 
45x244-14x34. 
144-24x34 of 14. 


14a ConTentioxi of Signs ;-<-'When an expression contain! 
all (or some oO the signs x and the multiplicaticn 

and division are to be worked bejore the addition ami subtraction 
in orber from left to right. Quantities connected by the word 
should be considered as comTOsing one single quantity and should 
be treated first before performing the other operations. (See 
Alt. 142). 


ExampUx. |j4-f of5sS = l=54- 
Example 2. |+2x44-4“4“8+lx4x?-4“5-»'f“4 

“4-4“34- 


EZAUPLSS. 84. 


Simplify 

of 34—iV of 3f 

8. |4-i?-t4-3A- 

5' 3A+44^f“4- 

7- 54+34x44-7 of lA- 

9. 24 of 34 - 144-1 off 

11. 4of44 + l+-A-f 

18. 'i+f ofj-riof*. 


15. |ofi4-4of4-44-s. 

17. If of 34-*-A of 34 of 34 ^ of J-Ilxif*. 

18. 4|+5f+8-2o4x34of A+A ofal* 


2. 24x|-f-74XTV 

4. r74-34x4A+A- 

6. 2i-Hf of^f-lf 

8. 34+44-f off 
10. 3fof4KS?-2f 
12. 34+44 of4-1-4. 

14. |-S-r4x24-4of4. 

> le. 74+4+4of4-ixif. 
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J44. Slmpllflaation of Fraotlolis iavolvlng Br&oketB. 
Exampu. Simplify 
The expression 

(i) ■=7-[|+{2i-ii+4}) ior(ii) + . 

'7-[|+2i-ii+4j -7--l}+43 

-7-i-24+ii-i -7-!l 

-etc. -etc. 

EZAUPLES. 85. 

Simplify 

1- 3-(*+iiX 2. 4-(34-<). S. (3-1 A) of 

4. (3-»A)x3?-tiV 5- 3-»iV3f-iA)- fl-(3 -xAX3?-iA). 
7. (3 + iA)-5-3f-‘iV 8- 3 + iA-5-C3?-iA). 


7. (3 + iA)-5-3f-‘iV 
8 - (3 + *A)-5-(3?-iA)- 

11. 6 + {i4 + (i-i)}. 

13. 6-{i4-(|-4)). 

15. i7t-[8J+4(24-i|)). 

17. 94-[7i+U-(5-2))]- 


10 . 74+24-5-(ixi4). 

12 . 6 -iii+(i- 4 )}. 

14. 6-{i4-(4+4)j. 

10 . I 7 *-{ 8 i-^( 24 +Ij)^. 

18. 94+[74-U+(5-a)}]- 


19. 3'5-[* + 3+{4 + S-«-(*-4))). 20. (2-Jofi)-5-(74-5-24). 

21 . 23 . 6 -[ 4 -i{ 7 -( 3 -i-t)}l. 

145, Example. Simpli^ . 

?T» °’lr6*r3-i^^',6-r-m- 


The expression 


» 7 -i 4 ^ 63 . 4 3 

27 + 14 26 * 

.L3of^^4. 11^,3 

4i°*26-V+3j 6 It 

7 « 

41 )M^4 8 ^16 1^16 


«7.S9 39 
4"*'16 x 6 

_a8+ S9-39 

16 

_48 

16 

- 3 . Ant. 



J34 


ARITHMETIC 


E9CAMFLEB. 




Simplify 

1 ' oft9 -} 

: (3i-2i)of(if-+)* 


17 2031 

j + -h.^^^93 
4-2i 



.li 


^fl37_i5\ Soft* 

• V 48 16^+4 


6 . ((i*ir+i)x(3-i)}^(HI)+ 


of f of |-^3. 


2 + 


7. 




2 + 4 

8 i±i$^i+ 4 ) of ,, 

I+3ia+5n 3*. 


9 “ i ofjxl 0 f 4 +(J + J 0 f 20 ). 


11 . 


of I I . 4 ? of 


10 

i-s-jxr 


12 . 


4+4+ 


i-4 


6 + 


13. 


6^+5x-!l»fA- 






5+.-:^ 

14. • —^?X7'. 


SH¬ 


IS. 

17. 

18. 
19. 


44 

(44 - 3l) X (7! - sA) H-l of 4 of 5 of 34? f. 

X 44 , sl+l „ I -f l4 of44 

32'*’i4 of f+104*'* 


5-4 

(¥- 0 ’ 


so. 


_ U ji4 ^ 14 of 4 4 
f^H-io4^5l4ofs4’ 




COMPLEX FRACTIONS 


I3S 




23. 


1 -i 

ji- -iZiEJ 

s-r 4-1 ■" 


I of {^+! of . 


24. 8-8x 


_i 

6 -i 


l+*i + 


3- 


26. —. 
i + i+3 *Aof*3« 


as- (i+■^^+ll+S-l)-^^of5of3^ 


27. 




0fi-5-(l+i) 


;loL 2 


--.'Ite. :2i.^|of 


6 > 


10+A 



5^ 
9 • 



of 


^ of 


4_.3i 


. 3-3of{+7>C3 

■ i+i+i+T"* 


3L 


32. 


f+}+(F^) *'(i+^)+^-j* 

i+?of^H-iof,» , 


of 12 


of 6J+3J- 



• 34. 2i-p:|+{*+i)+i+i 


85. 3- 


X2 + 


*X2-5-< 


2 + 


1 + 


1 - 




f+i 


2X 





1 + 


n:| 
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XXIV. FBS^CTIONAI. MEASURES. 

146. ExampU i. Find the value of } of R 7 . ia. 3 ^. 

inrsi Method : . 

To multiply the compound quantity by |, we divide it by 4 
and multiply the quotient by thus : 

R. a. /. 

4)7 ■ 8 > 3 
1 . 14 . 


ol 

3 

2 } 


Ans. 


R5 . 10 . 

iVl B. If wc have to omltioly by s|, we multiply first bf { (as in 
the above example) and ihfcn under the result icl down the product 
by ^and add the two lesulii. 

Ifotd. To divide a compound quantity by |» we divide it 
by 3 and multiply the quotient by ^ 

a. p. 

12 . li-i of R7.8«. a^. 


Second Method : 


Now, I 
il. 
2)7 
*)3_ 

1 

R5 


. 14 ._of tt 7 . ia, ip. 

. 10 . ai—I of Ry. 8 a. ip. 

This method should be used when the multiplying fraction can 
be split up into two or fractions having wnfy for their numera¬ 
tors ; as for example, when the multiplier In this 

particular case the method of ExampU 3 is the most convenient. 

Example 2 . Find the valu 4 of 2 ^ of 2 ^ of Ri. 
li of li of Rj»| of 2 of 

R. <B. p. 

Ri .10 . 8 Aprs. 

ExamPU 3 . Find the value of I of Rc. 2 a. 

Now. ^ 

R- a. p, 

3)_S._- ^ ■ 3 

I 


11 


5 


The value reqd.»R 3 . 6 . 10 (by subtraction.) 


Example 4 . Find the value of of ys. 6d. +} of £$. 
First Method : s. 

A,^£<7.7^.6i-£^^- 


lofilS 


^£}o 

3 


xs-^i. 8 j. iiJiixs-7. 4 

6 


-Z- 

^3 


-3- 


• e 


the value required^Zio. ii 


d. 

9j 

8 

Si 
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Second Method \ Now, I'l-I+A. 


3 ) 17 . 7. 6 1. s. a. 

4 ) 5 . 15 • »o ..5- IS - 

I . JS. ii|. _8 .Jli 

A of;£i7-7#-6rf. = 7 . 4- 9i 

And Uf = - 3 - 6 - 8 

,*. the value required « £^o. 11. 5^ 


Note 2 . When we have to multiply or divide a compound 
quantity by a fractiun, the terms of which arc large numbers, it 
is generally better to adopt the following method. 

Exampit 5. Find the value of *JJ of Rio. aa. 6/. 

Process: of Rio . 2.of 1950^. 

_.Sl]xlOXO«( _3rl''S9«( _lSlt9<l 

's .0— P- " —i t—A •• — A ~P- 
••ito2x^t^.= 9ta. loJi/. —R5. 111*. lOi’VA 


EXAMPLES. ST. 

4 

Find the value of 


1 

i of R5. 7a. 6/. 

2. 

2 of R2. 

3 . 

2 of R3. 2ct. 

4 . 

^ of R19. 30. 6 p. 

6. 

g of K3. 40 - 

6. 

of 12a. 

7 . 

IT of £ 0 ^- 19 ^- ii<f- 

v»- 

5 of / 70 - 45 . 

9 . 

i®o of £ 99 - 

10. 

5f of R12. 90. ip. 

lL.i 

RS + RU- 

12. 

R 2 i-R 4 . 

13 . 

4| of £i. lis. 7^/i. 

lA 

4 i'j of /9. 

16 . 

iVj of .^I. 


16 . R13. I2i*‘9/».x3j. / Rt3-I3«.6 A^IiV 

18 . £i.7s.f)d.xll. 19 . ;£io. xor. loi</.xfif. 

-20. R25. 12a. 9/.'b7Vr- £^°°- 4j<>^4-2^Q of |. 

22 . 3| of I cwt. 1 qr. 1 lb. 29 . a§ of 128 yd. 2 ft 7 in. 

24 . of I hr. I min. i sec. - 26 . of 3 bus. 2 pk. i gall: ■ . 

26 . 3i of 3^ of R12. 91Z. 3/1. 27 . ^ of f of i^ of Ry. 3a. 

28 . 2j of 6J of R7. 9<*. 3/l.-b7j of Rl. 30. 4p. 

29 . iof4iof.^2. 12#. of ;^i. 6r. 6ii 

80 - 27 jJ+|ofi 5 J- + 7 -f-^l+ 4 ?of£ 3 . 3 r. 

81 . Ri3i-3iof7<i.-R2. 4a.-i-|» + 7j of R3. 

82 . f of| of ;£l+| of j of2.r. 6d^-f| of 10^. 

83 . S of { of Ri-f| of f of 3<t. 9/».-f| of7^. 

8A of ;£x-|-f of 2 guioeas-S of y. 91/.-f} of is. 

86. I of a guinea-f * ofa crowD^i of 3/. 6if. 
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80 . i of R 7 . Sa. 6p. - 4 of 7a. 7p. + of ^ of Rf 

of R8. 9 a.+^V 

4f /t 

38 . t 3 i-J- 3 i)of jC 3 - 9 J-o}rf-+(i)*of of 5/. 

• 

80 . Arrange |ofR7,||of R6. fia.andR| in order of magnitude. 

40 . f of f ^ of a sum of money is 7s. 7d. ; find the sum. 

41 . What is the sum, of which is R3. 9<s. 3^ ? 

42 . From } of a certain sum of money when f of R3. 7a. is 
subtracted the remainder is Ri. to. i/. ; find the sum. 



43. Find the value of of of Bso. 


3'* 

44 . Simplify of £l + of 


1 + 


~ of 151. + “"^. 


14 T. To express one quantity as the fraction of 
another. First express both the quantities in terms of xhf^ 
same unit and then divide the measure of the first by the 
measure of the second. 


a 


Example i. Express I3<i. as the fraction of Rl. 
The f,actio«-UJ^_lM_JJ-|. 

Notel. S7. i3«. 4/>. = R7-^^ = R746“*^«’ 


Example 2. Express Ra. lo. icp. as the fraction 0! R3. so. 9^ 

»2. la. lop. Ra. S2A Ri. 1x a 2 

The 

Example 3. Express f of R2. 30. as the fraction of | of R8. 9<?. 
The fraction-*— 

|ofR8.9a. |xi37 3x137x3 1233’ 


ITote 2 . The above questions may be put in any of the 
foUowing forms : 

(1) Express R2 as the fraction of R5. 

. (2) Reduce R2 to the fraction of R5. 

(3) What part is R2 of Rs ? 



# 
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(4) What fraction is Ra of R5 ? • 

(5) How many times is Rs contained in Ra ? 

(6) What is the measure of Ra when the unit is R5 ? ** 

(7) Express Ra in terms of R 5 as unit 


ExampU 4. Reduce | of RS+I of Ra. 30. to the fraction of 
Rii. ISO. 

The 

Rit tsa, 191 

^ ax8ox 4 -h3X3SX3 _ 9SS 
" 191x12 “igixia^ia* 


L Express R3. 4 a, as the fraction of Ri. 

• a. Express 9a, 9p. as the fraction of la. 

/ 3 . Express Rs* 5a. as the fraction of its denomination. 

4 . Express ys, 6/i. as the fraction of its kigheU dcnomjnation. 
6 . Express £y^ los. 6A in pounds. 

6 . Express 7s. 4\J. in shillings. 

V 7 * Reduce R7. 54. 4P^ as the fraction of Rx. 

8 . R educe 6s. Zd as the fraction of £1, 
j 9 * Reduce Za. 9^. as the fraction of R3« 104. Zp. 

10 . Reduce lax. to the fraction of ^t. 3x. 4d. 

11 . What p^frt is R9. 30. 4/^. of Rto. 6a. 4p. ? 

12 . What part is 27 lb. la oz. 15 dr« of 3 cwt 3 qr, ai lb. ? 

13 . What part of 1 md. 38 seers is 7 seers S ch. ? 

14 . What part of 6 mi. is a mi. 441 yd. 1 ft ? 

16 . What fraction is iax« of £10 ? 

16 . What fraction is 5 galL a qt x pt of 10 fall a qt. x pt. ? 

17 . What fraction of a guinea is 7x. 7 

15. What fraction of a ton is xa lb. xa oz. ? 

19 . How many times is R?* 8a. 4ip, contained in R6. 8a. ? 

20 . How many times is 3 da. 7 hr. 8 min. contained ii> 
8 da. 7 far. 3 min. ? 

21 . What fraction is ly. of £2.9s. yd. 7 

22 . What fraction ts 5} guineas of £10^ 7 ^ 

28 « What fraction of a| yd, is a} ft 7 
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24 . How many times &ocs 8 ]b. 10 oz. 19 dwt 9 gn contain 
1 lb. Troy ? 

26 > Express B20. ja, 9^. as the fraction of ja. 9/. 

20 . Express js. 9^4 as the fraction of 7/. 9^ 

27 . Express i of Ha. 7n. 3^. as the fraction of H7. 

26 . Express if of H8 as the fraction of Rio. loa. iq^. 

20 . Express J of ^3. 6^. as the fraction of ^9. 7.^. 6//. 

. 30 . Reduce $ of li. to the fraction of a crown. 

31 . Reduce of 8i. 9^f. to the fraction of 

32 . Reduce of 117. to the fraction of U9. 7a. 8/. 

33 . Express if of Rz. 30. as the fraction of of R5. 

34 . Express of Hi. 9a. as the fraction of U of R7. 8n. 

88. Reduce j of 1} of ir. 7//. to the fraction of ^ of a guinea. 

36 . Reduce of j of Rio. loo. iq^. to the fraction of 1} of K3. 

37 . What part of ^ of 3 md. 19 seers 8 ch. is 18 seers 7 ch. i 
36 . What part of ^ of 7 cwt. 7 lb. is ^ of a stone ? 

39 . ^ What fraction of of f of 3 tons is g of 3 cwt. 2 lb. } 

40 . What fraction of a furlong is 3 ^f 7i of 16 J yards ? 

41 . How many times is } of 7 lb. 7 oz. 7 dr. contained in of 

.a quarter ? 

42 . What fraction of of a foot is a pole ? 

43 . What fraction is | of a gallon of f of a pint ? 

44 . Express f of i hr. 1$ min. as the fraction<of 2 day. 

46 . Express 5 fathoms as the fraction of ^ of 3} of a pole. 

* *7^ 

40 . What fraction of -* of .^30. 13^. aj/i is (8^*3|) of ^^5. 9r. 

.45 

Jlid. ? • 

* 47 . Express R7j ] of RS as the fraction of Hio. 90. 

48 . Reduce to the fraction of i2x. 10^. 

48 . Reduce R ?}-1 of H7 to the fraction of R$. 

60 . Express ^ of of as the fraction of xoj. 6d, 

61 . Express ^ of lax. 6 </. 4 -i of 16s, 6(L as the fraction of ;£i« 

62 . Express of £u ior. + | of $s. 4<£-8} of ^ of 5.1. 3|A 
.as the fraction of ar. 

63 . What fraction of | of a7.r. is ^ of {| of of 5^.) ? 
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KISCELLAmSOUS EXAMPLES. 89. 

^ These examples are infetided to give the student a thorough 
rnnsion^ hot A in the theory and practice,, of alt previous worn, ) 

1. Distinguish between the intrinsic and local value of 
figures. Explainvalue by the number showing clut 
the figure 5 has a diiTcrent value according to its position. 

2 . Distinguish between abstract and concrete numbers. 

3 . What is the utility of o ih the decimal system of notation ? 

4. Write down the least and greatest possible* numbers of 
four digits. 

5 . In the following example, add together (i) the vertical 
columns, (li) the horizontal rows and (iii) each set of answers. 
The Grand Total will, of course, be the same in each case. 



; 

m - 


(<0 1 l*otals 

\ 

1 , 


• 1 - - - 



(t) 

: 40s 

769 i 

999 

24 i . 

(a) 

: 678 

42 

386 

>39 ! ., 

(3) 

i 309 

f 

0 

i 

123 

. 

Totals 

1 

# ♦ # 

i 1 

1 

•.« 1 

iCrand Total 


6. State in figures the least number of 6 figures and the 
greatest number of 6 figures. K:^rcss their difference in words. 

7 . Supply the missing lines in the following .addition sums : 


(») 3436 

(ii) 8888 

(iii) 

*33716 

6907 

10000 


33^607 

(iv) 306 

4731 

8643 

(v) 6724 

375 

7009 

(Vi) 

29768 

3709 

43008 

21622 

19030 


76856 


8. Prove that 7 times % equal 5 times 7. 

9 . Multiply 86702 by 96164, the multiplication to be done 
in three lines. 

10 . Multiply 736 by $25, the multiplication to be done in 
two lines. 

IL Multiply 123321 by 336^67, using only three partial 
products. 
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12 . Explain why a whole^number is multiplied by loo when 
you place two zeroes to the right of the figures which express it. 
Stale apd prove the corresponding rule for division by loo. 

l!l. Is It possible for two numbers to have lOo for their sum 
and 3000 for their product ? 

14 . If 109 be multiplied by a certain number it is increased 
by 2071. Find the multiplier. 

16 . Find the continued product 'Of 16, 64, 12 $ 2nd 625 as 
6 imply as you can. 

16 . Supply the missing digits so that, 

(i) 21*4 may be exactly divisible by 7. 

(ii) 98*2 „ „ „ „ „ 8 . 

(iii) 346*6 „ „ „ „ „ 9 . 

17 . Explain the Italian method of division and perform the 
following divisions by that method : 

(i) 52633-^*23. (li) 77926-5-506. (iii) 729188-5-478- 

State the local value of the first digit in the quotient as soon 
as you write it down. 

18 . ^5n the following examples employ Short Division : 

(i) 4372-5-24. (ii) 7356-5-42. (iii) S 6703 - 5 -* 44 . 

19 . Multiply as shortly as possible ; 

(i) 324898 by 999. (ii) 98721 by 998. (iii) 825 by 9997. 

20 . Without actual division find the value of : 

(i) 186453 -^ 99 . («) 378569 * 5 - 999 . (i«) 129 S 756 by 9999* 

21 . Complete the divisions below by writing in the missing 
numbers in the first and second lines : 





2 

3 


remainder i. 
39 remainder 2. 



7 

8 


remainder 3. 
1204 remainder 2. 


22. If when a number is divided continuously by 4,6 and 7 
the remainders are 4 and 2 respectively, what would be the 
remainder if the same number were divided by the continued 
product of 4, 6 and 7 ? 

28 . Two numbers when divided by a certain divisor have 
remainders 3 and 4 respectively ; when the two numbers are 
added and their sum divided by the same divisor, the remainder 
is 2. What is the divisor ? 


24 . Which is the correct statement^ 

^ R4-(4x or R4 ^(i6x4)a ? Are both correct ? 

Give reasons. 
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26 . Multiply 19s. gd. bv 420 au^divide ^10^8. i SA gd, by 
142» Also asceTt 2 [o how often ^t8« its. is contained m iii864* 13^. 

26 . Convert 41 oz. Troy into Avoirdupois weight 

27 . Reduce 535 guineas to half-crowns. 

26 . In what two senses do we use the word ‘^divide’’ when 
we say ‘‘divide Rioo by 5" and •‘divide Rioo by R5*’ ? 

98 . The ist January, 1929, was on Tuesday, what day of^ the 
week was October 1st, of the same year ? 

80 . In any year that is not a leap year show that the same 
day of the month in January and October will fall on the same 
day of the week, 

31 . How many pice in a continuoul straight line would reach 
from Calcutta to Oum Dum, a distance of ^ miles, the width 
of a pice being 2 inch ; and what would be their total value in 
rupees f 

32 . Divide ^449. 6 ^. id, among j 4 , B and C, giving D £21, 5/. 
4^. more than C, and A £7. 6s, 3^. more than B, 

83 . A sum of money is divided between A^ D and C C gets 
twice as much A \ A and B together get R$o ; B and C 
together get R60. Find the sum of money, and how much &ch 
person gets ? 

84 . A bill of R9. 6a, was paid with an equal number of rupees, 
half-nipees, quarter*rupees and two-anna pieces. How iii;iny 
were there of each ? 

36 . A bill of £43. 6 ^. x}//. was gaid with an equal number of 
pounds, shillings, pence and half-pence. How many were there 
of each ? ^ 

36 . Of the men engaged in a factory a certain number 
receives 12 annas a day, twice as many receive 10 annas a day, 
and thrice as many receive 7a. 6p, a day. The daily wages 
amount to R272. Za, How many workmen are employed i 

37 . Can two numbers be prime to each other without being 
themselves prime numbers ? 

38 . If from any number, say, 756200 any other number with 
the same digits in different order, say, 620057, be subtracted, 
the remainder will be exactly divisible by 9. Explain this. 

39 . Prove without actual subtraction and division that the 
difference of 987654321 and l23456789»a multiple of 9. 

40 . If to any whole number another number 1000 times its 
value is added, show that the resulttis always divisible by ii x 13. 

41 . In finding the G. C. M. of two numbers, othe last divisor 
is 49 and the quotients 17, 3,2. Find the numbers. 
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42 . Write down all the ^umbers between lOo and looo that 
have 157 for their H. C. F. 

43 .1 In a lonjt division sum the dividend is 52956$ and the 
successive remainders from the firat to the last are 2^, 222| 542. 
Find^tlic divisor and quotient. 

44 . In one factory the waj^cs amount to II31, ja. 3 />.» wd in 
Anotlier H 33 « ^.3^. if every man receives the snine wages, 
how many men arc employed in each factory and how much 
does each man receive ? ' 

46 . Find tlTe least number that can be divided exactly by all 
numbers up to 12 inclusive. 

46 . Find the least sum of money^hat can be paid in either 
florins, lialf<crown$ or guineas. 

47 . Define fraction, numerator, denominator. Explain as 
clearly as you can why the value of a fraction is increased if its 
denominator is diminished. 

46 . Reduce to their lowest terms : 

U) aVs".; (») 8888 5 m 

49 . Reduce by cancelling to their lowest terms : 

' (i) liU$! 5 (») i^.VAVtVw. 

60 . Express as whole or mixed numbers : 

61 . Reduce to equivalent fractions having the least common 
denominator, and arrange in order of magnitude : {I, 

4 ?* 

62 . Find the value of J + J-sV 

63 . fiubtract i8f from without reduceng the mixed 
numbers to improper fractions. 

54 . If the numerator and denominator of a fraction be 
wuliiplicdox divuled by the same number, the value of the 
fraction is not altered ; thus Prove this by a diagram^ 

^t^ing a straight line as the unit of length. 

56 . Explain the enlarged meanings of the symbols X and 7 
in §x? and §--2. 

66. Show that division by f is equivalent to multiplication 
by % and division by § is equivalent to multiplication by 

67 . Divide the product of 4^ and 2^^ by their difTerence. 

58 . Simplify ^ i. 

Simplify 
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60 . In an election to the Legislative Assembly of the 
constituency refused to vote and of the two candidates the one 
who was supported by of the whole constituency was reftimed 
by a majority of $oo. How many actually voted ? 

6 L The sum of three fractions U a ; the first exceeds the 
second by ^; and the second exceeds the third by Find 
them. 

i 

62 . Use the diagram given 4 )elow to show that 



63 . Make a diagram to show that i + i-* 

64 . Show that 

26xj<6^ 339 , 

«7 X 365 ** 2 >X 365 * 

66. A man with a fixed yearly income and a fixed daily expen* 
diture saves in ordinary years^V^^his income. In leap years 
he saves £4^ 4r. 9<f. What is his income f 

66. If the day<s hours longer than the night» what is the 
length of each ? 

67 . Express the difference between the greatest and least of 

the fractions, and 1$ as the fraction of the other. 

68. A clerk commenced woik at a salary of R;o a month, 
which was each month increased by } of that of the preceding 
month ; what was his third month’s salary ? 

68. A gives away | of U50. He gives } of this to //, | of it 
to Cf and the remainder to Z>. How much does each get ? 

70 . A sum of money is divided among 3 men. tf the first 
has \ of it, the second *17, and the third the remainder which i> 
£2, js. 4^^, what is the entire sum divided ? 

71 . A has R14. 7a. and has 3 | times as much as^; 
what has B ? 

78 . A person owes a guinea to each of 3 creditors ; to oqe 
he pays 4 of his debt, to another } and to the third } ; wl^ 
sum will he be still owing altogether ? 

j. c. A. 10 
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78 » After taking out jf a purse { of its contents^ § of the 
remainder were found to be ijf. 5^^. ; what sum didithe purse 
contain at first i 


74 . A post is divided into 3 parts ; the first part is ^ of the 
whob length, the second S of the firsts and the third is 3 ft. 6 in. : 
find the length of tfae post. 

76 . Five brothers join in paying a sum of money ; the eldest 
pays 4 of it* and the others i^y remainder in equal shares, 
and thereby each of them pays R20. 70. 7\p. less than the eldest 
brother ; what is the sum of money ? 


76 . Find the sum of money that shall be the same part of 
£3.iios. that a lb. 3 oz. Avoir .hs of 3 lb. a or. 

77 . What is the sum of money which is the same fraction 
of lia. that 7 yd. i ft. is of 11 yd. ? 

78 . What fraction of Ri. > 3 ^. 7 A must be added to of 

(2 +a) 4^' make the sum equal to Ri ? 

76 . Iftbc American dollar be equal to what fraction is 
I of a dollar of { of a guinea ? 

80 . Reduce the difiference between 1 Ib. Avoir, and 1 lb. Troy 
to the fraction of ) of 1 lb. Avoir. 


81 . Reduce the sum of } of £1^ j of u. and I of id. to the 
fraction of i of a guinea. 

88. A cask contains 35 gall, a qt. 1 pt of water ; what part of 
it must be taken out to fill 5 qua^. bottles i 

83 . Find the greatest sum of money which is contained in 
each of | of R3. la, 4^., | of R7. ^a, ip. and | 6f 8a. 9/. a whole 
number of times. 


84 . Find the least sum of money that contains each of | of 
Ri. 3a. 3^., I oi Ra. 8a. and j of R7. 9a. tp. an integral number 
of times. 


86. A sum of money increased by its fifth part amounts to 
R3. JSa. ; what is the sum ? 

86. What part of $ units is | of a unit i 

87 . Standard silver is coined at the rate of Ra. 6a. loip, per 
ounce ; find the least integral number of ounces that can be 
coined into an exact number of rupees. 

88. Find the least integral number of pounds Avoir., that 

contains an exact number of ounces Avoir, ana of ounces Troy. 

$ ^ 

89 . From a rope 30 ft. long, as many pieces at possible are 
cut off, each 3^ ft. long ; what fraction of the whole will be left ? 
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XXV, DECIMALS. 

148 . In the ordioaiy system of notation the value of f digit 
in a number depends not only upon the digit itself, but also on 
the position it occupies in the given number. Thus in the number 
5555, each of the four digits has the same iniritisu value but 
they have different local values. The digit 5 in xht fourth place 
(counting from the right) stands for 5 thousands^ the digit 5 in 
the third place stands for 5 Ituftdreds^ the digit 5 in the second 
place stands for 5 tens^ and the digit 5 in the/rr/ place sunds to 
5 units. 


Thousands. 

Hundreds. 

• 1 

Tens. ; Units. 

( 

s 

5 

i 

5 5 

1 


From the above diagram it is clear that 5 in the tens’ 
Column has ten times the value it would have if it were ip the 
units’ column, and one^tenth part of the value it would have if it 
were in the hundreds’ column. Hence if 5 be moved from the 
tens’ column to the hundreds’ column it would represent 5 hu/:- 
dreJs instead of 5 tens^ i.e.y its present value •loou/d become fe>f 
times its former value. Similarly, if 5 be moved from the tens’ 
column to the units’ column it would represent 5 units instead of 
5 tens^ i,e.y its present va^ue woukd become one-tenth of its former 
value. Hence we see that a movement of a digit from its 
present place to th^ place imtnediately to the left multiplies its 
value by 10, whilst a movement to the place immediately to the 
right aivides its value by 10. 

If by a natural extension of this system of notation, we move 
5 to additional new columns to the right of the units’column 
then by the previous reasoning 5 in the column next to the 



Thousands. 

Hundreds. 

1 

Teas. 

i 

a 

0 

Tenths. 

Hundredths. 

Thousandths. 

• 

V 


1 

5 

s 

S 

6 

1 

5 

5 

s 

1 



units’ column on the right will have its value divided by 10, 
iits value will be ^five-tenths”. If it is moved again one place to 
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the right, its value will agaio be divided by 10, and it will be 
‘ ve^u nd r cdt h b”. 

If this process be carried 00 further we shall have a complete 
system of notation in which digits placed to the left of the units’ 
position will represent tens, hundreds, thousands, etc., whilst 
those placed to the right will represent tenths, hundredths, 
ihou2»andtbs, etc. Tims the number in the above diagram re¬ 
presents *Tive thousand flve hundred and fifty* five and five 
tenths, five hundredths, five thousandths^’. 

But in such a system of notation it is necessary to indicate 
clearly the position of the units’ figure ; and it lias been agreed 
that the figure to whose rigid; a point ( '), called the Dooimal 
point, is placed shall be the units’ figure ; and to distinguish 
this point from the one used as the sign of multiplication, it is 
placed towards the top of the figure. 

Thus 74*356 represents 74 units, 3 tenths, 5 hundredths, and 
6 thousandths ; and is read two^Jive^ six'\ 

74*056 represents 74 units, no tenths, 5 hundredths and 
6 thousandths ; and is read *'seventy'four dicimal^ sero, five, six”. 

0*305 represents no units, 2 tenths, no hundredths, 

and 5 thousandths ; and is read *^decima/f two, zero, five”. 

149 . A number expressed in the above notation is called a 
decimal or a decimal ft^action. The part to the left of the 
point is called the integral par^ and the part to the right is 
called tlie decimal part of the (given number. 

dote. Such numbers are called decimal fractions because 
each figure to the right of the decimal pohit represents a 
fraction which has some power of 10 as its denominator : thus 
2‘3i“3+-t*0 + TSo- 

159 . If the number five thousand is to be written in figures, 
wc put down 5 and then three ciphers to the right of 5 to indicate 
that there are no hundreds, tens, or units : similarly, if 5 thou* 
sandths are to be written in figure, we put a cipher in the units’ 
position to mark that position, then the decimal point and then 
place two ciphers in the next two places to indicate that there 
are no tenths and no hundredths and then put 5 to indicate five 
thousandths. Thus the number is written 0*005, in practice 
the cipher in the units’ place is often omitted and the number is 
simply written *005. 

151 . The value of a decimal is not altered by annexing 
Ciphers to the right of the last figure ; thus, 2 *3 c *2*350 >*3 *3 500 ; 
for, these ciphers do not alter the position of any of the other 
figvwcs relatively to the decimal point. 
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Note. An integer mny be exp^^ssed as a decimal by 
writing ciphers in the decimal part ; thus i2i«ia'oo. 

But the value of the decimal pari of a number decsaases 

ten'foid, a hundred-fold,.. as we place one, two,.zeroes 

immediately to the right of the decimal point. 

Thus is one-tenth ; 

t)t is one*hundredth ; 

*oot is one-thousandth ; 

tfnd so 0D» 

13 ^. It will be observed that a decimal is multiplied by lo, 

roo, jooo,.. by removing the decimal point l, 2, ... 

jilaces to the right; and conversely, A decimal is divided by 10, 

100,1000,.. by removing the point X, 2, 3,.. places to the 

left. 

Thus 20*31 >■2*031 X 10 

•■ 203 ’I-MO. 

EXAMPLES. 00. 

{MoJi of ike q%ueiions to be done orally,") 

Read off as decimals : 

L Three tenths. 2 . Two and one hundredth. 

S. Seven hundredths. 4 . One tent hand four thousandths* 

5 . Eight ten-thousandths. 6. Nine millionths. 

7 . Twelve and four hundredth^^nd six hundred-thousandths. 

8. One hundredth and three thousandths and five millionths. 

0 . One ten-thousandth and one hundred-millionth. 

10. One hundred and five tenths and two thousandths. 

11. 5 + 1*11+ 180+10*00* 13 * 3 + lff‘*'T8o + TB*00- 

13 . 7 +ioo+to 5 oo* 1 ^* iJo^ic?oo+Tooooo* 

Point out the actual values of the digits 3, 5 and 8 where they 
occur in the following numbers ; 

15 . 2038. 10 . 305*518. 17 . -0835. 

18 . 105768. 1». *000378. 20. 123*456. 

21 . 80503-2, 22. 33’S588. 

Multiply and divide each of the following numbers by to, and 


by 1000; 

2a 7. 

24 . 

39 , 

26 . 

-2. 

26 . 

*02. 

27 . 3 ‘ 4 . 

38 . 

703. 

20. 

1*003. 

so. 

•007. 

2L 39*3 

32 . 

» 3 ' 45 - 

83 . 

300a 

34 . 

123*2. 
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86 » Write dowa the #iumber which is ten thousand times 
*ooooi» 

369 Write do^n the number which is a millionth part of 
loooa 

87 . How many tenths of an inch are there in 3'Si 7*05 and 
4 inches respectively ? 

88. How many tens-oMnches are there in S'S, *6 and 3 inches 

respectively J ^ 

» Multiply hy IQO and read off the product as a decimal. 

89 . r +i^+Tjri+Tt?se+i«ioo- 

40 . 

Divide by 100 and read off the quotient as a decimal. 

41 . + iJe + ioos- 

49 . iS'l'lSD + l ^ 90 *^ 10999 * 

183 . To conTort a decimal Into the egulTalent 
Tulgar fraction. 

Efampli, Express 71 and 2*017 as vulgar fractions. 

Ily the preceding Art, we have, 

(i) • 7 l« 7 i-i-loo-j^A ; 

(ii) 2 -oi 7 - 30 i 7 -i-iooo-|SJ 5 ; 

or, 3'0i7-.2+ 017-3 + 17-5-1000-2x455-1845. 

Hence the rule : Write down the given number suppressing 
the decimal point for the numerator, and for the denominator 
write X followed by as many zeroes as there a^e figures in the 
decimal part. 

184 . To conrert a rtUgar fraction having some 
power of 10 as Its donominator, into the equiyaloot 
dccimaL 

BxampU^ Express \l, and as decimaU. 

(0 ij-i 2 -Mo*vr 3 . 

00 tVs-- 5-^00*••«- 
(hi) 

Hence the rule t Take the numerator and in it place the 
decimal point after as many figures (counting from the right; 
as there are zeroes in the denominator. If the number of 
figures in the numerator be less than the number of zeroes in 
the denominator prefix in the numerator the requisite number 
of zeroes. 
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Express as vulgar fractions in tbeir lowest terms : 


l. 

•4. 

2 . 

•83. 

3. 

•04. 

4 . 

IS- 

6. 

•074. 

6. 

•0125. 

7. 

*0025. 

6. 

■07s. 

e. 

i-88. 

10. 

725. 

11. 

4*003 $6. 

12. 

7-225. 

13. 

■625. 

wl4. 

•0625. 

•45. 

I'lS. 

16. 

•0006875 

1^17. 

Sroooj. 

18. 

6-437 5- 

18. 

5009687s. 

20. 

% 

70*00004 


Express as mixed otimbers with the fractional parts in theiw 
lowest terms: 

2 L 2*5* 22 . 7*2$» 2 ^. 8 * 12 $. 24 . 175. 

26 . 2*02$. 26 . 3*0$. 27 . 9*012$. 28 . 6*007$. 

29 . 3000$. 30 . 7*067$. 3 L 12 * 23 $. 32 . iri. 

33 . 2'oooc. 34 . 1*322187$. 36 . 1*000722$. 30 . 12*03056640625. 

Express the following vulgar fractions as decimals : 

87 . {n. 38 . 30 - *Vo'^‘ 40 . IJg. 

41 . 42 . 43 . iJSSs* 44 . 

45 . nttl 40 . 47 . 48 . 

49 . 12$ ten thousandths. 60 . 790 millionths. 

1 S 5 . The operations of addition^ subtraction^ multiplication 
and division of decimals are performed exactly in the same way 
as in the case of whole numbers. Hence it is an advantage to 
use decimals in preference to vulf^ar fractions. 

15 G. Additfon of Deoimsls. 

In addition the decimals arc to be placed so that units 
digits are under units, tenths under tenths, hundicdths under 
hundredths, and so on, and consequently the decimal points will 
be in one vertical line one under another. 

Example. Add together 72*30$, jrA and 789S. 

We set down the decimals one under another, point under 
point; thus 

irjpl 

7*06 

80*1546 Arts, 

We first put down 6 under ten-thousandths and then add 
$ thousandths and 9 thousandths. The result is 14 thousandths, 
vit., 1 hundredth 4*4 thousandths: therefore we write dowif 4 
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under thousandths and c%rry x to the hundredths. Adding the 
hundredths we have ij hundredths, i tenth 4 *$ hundredths r 
therefore we write down S lender hundredths and carry l to the 
^enthsf Adding the tenths we have ii tenths, i./, X unit^x tenth : 
therefore we write down x under tenths and carry i to the units. 
Adding the units we have lo units, />., i tens^o unit: therefore 
we write down o under units and carry i to the tens. Adding 
the tens wc have 8 tens and this wc write down below the tens. 
Thus k is evident that the numcii^.dl work is exactly the same 
as in the case of adding whole numbers. 

# • 

BZAKPliBS. 

Add together * 


1 

312, 12*023, •32. 4*7 

8. 

•01, 30, 7 -469. 

8. 

39 * 007 , *coo8, 3,1*3022. 

4 . 

f 3 . ■025.79. ■005. 

5 . 

‘’> 3 « *' 345 . 67891. ooooi. 

6 . 

■04, 004, *93. ■026. 

7 . 

4*07, ■089.27012. 3 '> 393 . 

B. 

■0009. 900, 9 909. 

9 . 

3 3. 10*70902, *004, *4, *12. 

10. 

7, *892. *01,-098. 


11 . joo + 3*7269 + 00903 + 3*4 + 363\V)407. 

12. *1 + 00095 + 84 05 63 + 7*3 + 32s 6 543 »* 

18 . 6*3+617-2414-*0078+37*045+8*6943 +*01. 

] 4 . 74* 59+346’*74+300 +10*0000 r +*207. 

18 . *0705+ 703+7*05+20*00007 +-01+*00043. 

10. 840*004 + II7 *2007 + R*ooooS + R 3 00 03. 

17 . £ 7 ’SA^li+£ 39 A° 7 +£' 0707 i^/. 7 oo. 

18 . 30min. + ‘004S min.•r77o89 min.+37585 m\n. 

1». 329 ft. + 'oi ft. +3-1 ft.+'o57 ft. + -3o8 ft. 

20. 2‘* m. + 3003 in. + ‘369 m,+ 7o72 in.+ 8 -ooo 8 in. 

15T Subtraotion of Decimals. 

Examp’.t. Subtract 3’587 from i6'29. 

We arrange the numbers as in the case of addition ; thus 

16*29 

.3517 

i»7o3 Ans. 

We then subtract as in tbe case of whole numbers, supposing 
a sero (or more where necessary) annexed to tbe right of the 
minuend, and taking care to place the decimal point in the 
remainder under the column of ^ints. 
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EXAMPLES. «a. 

Subtract 


1 . 

37^039 from 44-123. 

3 . 

7*0389 from 9*01. ' 

a 

•00078 from i-r. 

4 . 

100*389 from 300*09234. 


37'35 from 100. 

a 

102 from 306*103. * 


-000725 from -oo(. 

8 . 

*0001234 from *012. 

9. 

•12345 from 7 ‘ 6789 i> 3 ' , 

10 . 

3-1703 from 34 S 9875 - 

11. 

7-325 from 8*025. 

12 . 

•9375 froip 3 0005. 

la 

Ri -9999 from R9. 

14 . 

/32-ooosi from ^33. 


Find the value of 

16 . 3789 + 7*003 - *0079 + *1 -1 *00001. 

16 . 700-*007-7078-3*13345+ ‘0«35.v^ 

17 . 100- *0073 - 3*9345 -12 - •!. 

18 . 3000 - (*079 + 367002 - 3*ooi2). 

19 * 1 * 345 '-'07s-(3**23- 30 ' 3 Ji)+100. 

20. Is 3*14x5926535 more accurately represented by 3*14159 

or by 3*i4tb ? • 

21 . Is 3*718281828 more accurately represented by 27182 or 
by 27x83 ? 


198. Uultiplicatioa of Deoimals. 

If we take any two decimals, convert them into vulgar fractions 
and miilliply these latter together, we find that the numerator of 
the product is the pioduct of the two given decimals with their 
decimal points siipprcsscdt and that the denominator is i followed 
by as many cipher as there arc decimal places in the two given 
numbers ; and if now the pioduct be reduced back to the 
equivalent decimali it will contain as many decimal places as 
*hcre are ciphers in the denominator. Hence we have the 
following rule for the Multiplication of Decimals : 

Multiply the given numbers as if they were integerst and 
mark off in the product a number of decimal places equal to t1>e 
sum of the numbers of decinuU places in the two factors, if 
the number of figures in the product be less than the number 
of decimal places in the two factors, prefix the requisite number 
of ciphers. 

BxampU 1. Multiply 13*^5 by 3*2 and *00046 by 36. 

(i) 13-325 (m) ■00046 

_36 

26650 276 

39975 , J3L 

42-64oo-4a'64 Ans. -0(656 Am. 



*54 


ARlTRMETtC 


Second Method.—\^rite down the multiplier so that the 
digit in the units’ place may (all just below the last figure (on the 
right^ of the multiplicand and then proceed, remembering that 
Ml all casesi the first figure on the right of each partial product 
must be placed in the same vertical column with the figure b y 
which the product is obtained. (Sec Art 37.) 

Example 3. Multiply (i) 13*326 by 3*2 and (ii) 26*394 by 34*7. 
(i) I 3'326 (ii) 26-594 


3*2 


347 

2-6652 


I 8 - 47 S« 

39 ’ 97 « 


105-576 

4 a '6432 

4 

79 r 82 
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EXAMPLES. 

94. 


(firal.) 


Obt-iin the following; products : 


1. '4 X 3. 

2 . -5x3. 

3. •3X-1. 

4. “ -3 X -3, 

6. -ix-oi. 

6. -02 X '6. 

7. '05X-OS. 

8. 5-3 X -4. 

9. 7-5 X-04. 

10. 13-5 X’8. 

11, -0035 X-04. 

12. 40 X-015. 


EXAMPLES. 

95. 

Multiply 

V 

✓ 

1. 32-4 by 2-3. 

2. 7'24 by 5. 

8. 67-23 by -002. 

4. 30-03 by 300. 

6. -032 by -033. 

6. -045 by -0072. 

7. 800-008 by -035. 

8. 34-12345 by 7 

2. 9. '0202 by 2020. 

10. 4030-4 by *0075. 

11. 4’379 by -37. 

13, -00125 by -25. 


13 , io'6o 7 by 402000. 14 . ■000625 by 12800. 16 . 725 byoooS. 

le. 640obyooi23. r?, S‘i2 by 42-25. 18 . 46-025 by 12-8. 

19 . -0064 by "oiss. 20. •00846 by’oos. 21. -007853 by-oo476 

22 . 56*875 by -0144.^23. ' '015625 by -0064. 24 . -0204 by 40-3. 

26 . 700 by -005. 26 . 79 *35 by 39 02. 27 . 40-35 by 30-C4. 

28 . 12-8 by-0075. 29 . rnoo, by-12005. 30 . 9006 by 5-40005 

81 . 2-SX2'SX2-s. 32 -25 X-25 X-25. S 3 . -05 x -08 x -02. 

34 . i-axi5x-i3. 86. iixi-ix*it. 36 . 3ox‘2X‘25. 

37. -0005 X 005 X -05. 88. 7 X 7 X -07 X 7000. 

39 . *3X*03X-003X30. 40 . aooox’oossxa's. 
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Find the vahse of 

4 L ( 6 - 25 )* -('S)* 42 . (74'S“'«>7)x'o3S* 

48 . 7'6-37x-oo9. 44 . (•os)* + 4's x 2o. 

46 . 7*5 X 75 - 75 X ■o75+{7‘S)*-(7‘5- 75 ) x - 075 . 


150. Division of Decimals. 

1 . When the Dn/isor is an Integer^ 
ExampU i. Divide 808*9 s;. 



32 -.156 Ans. 1 

Italian Method/ 

ocess : 35 ) 808 900 1 

32356 

tens 

75 1 

units 

S8 

25 ) 808 900 


5 * . 

58 

tenths 

89 

89 


75 ... 

140 

hundredths 

140 

ISO 

w 

125 

thousandths 

150 


It 

150 


Here we divide 

as in the case of whole numbers. 


Ans. 


to place the decimal point in the quotient aa soon as the division 
of the iiucgral part is finished. 


if there is a remainder (as in the above case) after divisioni vve 
alYix a zero to the remainder, and divide. Wu treat all successive 
remainders in the same manner, End cootinuc the division until 
the required munber of decimal places in the quotient is obtained, 
or until there is ne remainder. 


Noto. The method of short division may be employed with 
advantage when the divisor does not exceed zo, or when the 
divisor can be expressed as the product of factors each less 
than 20. 

Examp V 2. Obtain the quotient to five places of decimals 
in the division of '02S by 7. 

Process : 7 ) ^0250 0 

•00357*.. 


II. IVhe ft the Divisor is a Decimal : 

Remove the decimal point in both the Divisor and Dividend 
as many places to the right as will make the divisor a whole 
number ; and then divide as in the preceding case. 

NotE. Observe that lemoving the decimal point in the 
divisor and dividend an equal number of places to the right is 
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•equivalent to multiplying (the divisor and dividend by the same 
number ; and that if the divisor and dividend be both multiplied 
by the same number the quotient is not altered. 

Axampft 3. Divide 12*96 by 10*S« 

Uere we divide 129*6 by 1^ : 

1*2 Ans. 

108 ) 1294 
108 

216” 

216 


ExampU 4. Divide 34*6 by *08. 

Here we divide 3460* by 8 : 

8 ) 3460*0 

43^*5 Am. 


I6«. A vulgar fraction may be expressed as a decimal by 
Wividing the numerator by the demminator. 

Example, Express | as a decimal. 

Krncess : 8)S'ooo 

*625 Ans. 

Note. Tbo followlag roeulta are ueeftU and ebould 
be remembered. 

1- 5; i- a6 ; i- 76 ; 1-126 { 

1- 376 ; 2- 625 i |- 87&. 


EXAHPIiES. 96. 


Divide 

L 6*3 by 3- 2. 

6. 29’4 by 7 . 8. 

9 . 3'4 by *2. 10 . 
la 4'5 by ■ 009 - 
18. 3-8 by *038. 

10. 150 by'IS. 


(C>n»/.) 


V- 

6'4 by 4 3 . 8'i by 9. 4 .' 

•82 by 2. 7 . ‘4 by 8. 8. 

4*9 by 7. 11. 4’8 by •02. la 

14 . 6‘3 by ’09. 

17 . *69 by 69. 

20. *0026 by *0013. 


3-95 by 3 - 
•2S by 5. 

3*9 by c^. 
27 by ’27. 

2 5 by •025. 


Divide 

1. 29-21 by 23. 

4 . -03096 by 72. 

7. '04009 by 1 $20. 
10. 8357 by 488. 


EZAKPLEB. 97. 

2 . 34 3 by 25. 
a 4577 by 230. 

6. 3708 by 360. 


8. 129-6 by 108. 

8. -06227 by 1300. 

9 . *00281 by 1405. 


11. 001007 by 4750a ^ 9 . 431*376 by 817a 



DECIMALS 


*57 


Divide, finding the quotient as far as the fifth decimal place: 

13 . 4t‘Sby23. 14 . '0369by28i. 16 . 197 by 79. * 

16 . *0413*6 by loi. 17 . -0079 by 37a. 18 . 312 by 84. 

19 . 356'S by 273. 20 . 6*5 by 343. 2 L ’0042 by 121.* 

Find the quotient, by Short Division, to not more than 
6 places of decimals, in the division of 

23 .^ 4125 by*. 23 . 373 ^ 8 . Ja 34 bv 7 . 

26 . v«I*24 by 90. L 20 . 134 by II. 27 . 367 *by j6. 

28 . *04331 by 80. 29 . 8*567 by 13. 80 . *01 by 6. 


Divide 

31 . *3125 by *01. 
34 . 6*33 by *0025. 


36 . 


8*454 by *024. 
17*28 by *0144. 



•5568 by 2 



37. 

•00281 by 1*405, 

38 . 

177089 by 4*735. 


‘00005 by *0000025. 

\>^ 0 . 

816 by *0004. 

84*375 by *» 375 - 

^. 42 . 

2874*465 by ■0495- 

'^ 43 . 

•830676 by *000231. 


33 363 by 00275. 

46 . 

7 by ’0004. 

40 . 

*0007 by 0005. 

47 . 

5625 by *0000075. 

48 . 

*0003738028 by *0476. 

Find the quotient to five places of decimals : 

\ 9 . 

3*461-r cay. 

53 . 

*3125-r*06. 

V6l. 

•a-i-'oo6. 

82. 

•000753-r 009. 

63 . 

*000001-s-000^31. 

64 . 

*5-i-70-91342. 

65 . 

4000-^*000121. 

66. 

•666666 

5555^55. 

87 . 

•007-r 00073, 

58 . 


Employ Short Division in finding the quotient to not more 
than 6 places of decimals : 


69. 

38-r 

*08. 

60. 

376- 

7-*005. 


61. 

•00764- 

■003. 

aa., 

•oi'oi 

H-*ooi6, 

63. 

*006012-r *13. 


64. 

229-^*007. 

/66. 

394- 

^•007, 

66. 

4767 

-r-004. 


67. 

*375*^ 

'*012. 

08. 

•02-s- 

1*1. 

69. 

•03-r 

*•4- 


70. 

3*4-f*oo9, 

Convert into decimals 







7L 

1 

72. 

• 

i- , 

j73. 

J 

74. 

i- 


2 

78. 

liV 

77. 



9il 

79. 

3/i' 

^0. 


Express as decimals as far as 

i the fifth decimal place r 


8L 


82. 

i 

83. 


84. 

iV 

85. 

iV 

80. 

ij. 

87. 

7iV 

88. 

.1 

»i’i- ^ 

89. 

loJI. 

^ 90. 

w. 



ARITHMETIC 


tss 

V 

Arrange in order of magnitudei by reducing to decimaU as 
far S's the fourth decimal place : 

01 3,J,i 02. A.iVtV 08- ii.38. JS. 

0'1. i*(r» !?S) !• 00. s^oj ill Jo* 00* i» 7» i‘ 

Reduce to decimals : 

67 . |of'027. 68. 1025 of 4i. 

^ 80 . J of J X 8'36. 100 . i of ^-j-’OJ of 2}. 

lot. H. C. T. and Ii. C. H. of Decimals. 

To find the > 1 . C. 1 '. or the L. C. M. of Decimals, affix ciphers 
(where necessary) so that all the given numbers may have the 
same number of decimal places ; then find the H. C. F. or the 
L. C. M. of them as if they were integers, and mark off in the 
result as many decimal places as there arc in each of the 
numbers. 

JSxamp/s, Find the H. C. F. and L. C. M. of 3,1*2 and 'o6» 

^hc ^'iven numbers arc equivalent to I'oo, i '30 and “oS. 

The H. C. F. of 300, 120 and 6=6 ; their L. C. M.>=6oo. 

The II. C. F. required = *06 ; 
and the L. C. M. rcqiurcd«6‘oo=«6. 

EXAMPLES. US. 


Find the H. C. F. and L. C. M. of 


1. 

375; 

. 7-25* 

2. 

7212, -03. 

3. 

•02, -4, '008. 

4. 

1 ’ 2 , 

•34, 6. 

6. 

1-6, -04, -005, 

6. 

2‘4, -3^, 7 3. 

7. 

•08, 

*002, ‘OOOl. 

8. 

3-9,6-6, 8-22. 

0. 

■6, -09, r8. 

10. 

•I 8, 

3*4, 6o. 

IL. 

20, 2-8, •25. 

12. 

n , '35, 075. 


189 . Complex Decimal Fraatioas.—The methods of 
simplifying complex decimal fractions are the same as those 
of complex vulgar fractions. As a general rule when decimals 
are connected by the signsor‘x ’ they should be added, 
subtracted or multiplied as decimals and should not be converted 
into vulgar fractions, but when they are connected by the sign 
<-r’wemay shift the decimal places in both the divisors and 


Thus the points may 


dividends equally. For example j^* 

be dropped altogether. The answer should also be presented 
as a decimal 
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Exantpit 1. Simplify 

8*5 ^ 1^3 ^ “2. 
XH71 ‘S ’ t»72- 


Shifting the decimal 
places in both the divisors* 
and dividends equally. 

EZAMPLES. im. 

Simplify without reducing to vulgar fractions : 


1. 

•0075x2-1 2 

•0175 

t'ia ^3 04 

3. 

•081 X 5-7 

•I52 2-95 • 

-nr-' 

4 . 

•00281 X‘0625 g 
1-405 

4 - 255+-0054 

•00032 

6. 

6*fi0i -3'07 + 2*i2^ 

7 . 

12 ' 32 - 7-56 g 

20'35 l- 3 ' 45 ' 

2 ' 553 Xoo 64 

00032 

9 . 

^*9x*ooi;2 

3*04 X ri» * 

10. 

Vii^-oXi 4-9 

06 4-2 - 35 ' 

ll. 

•0075x2*1 j 4-255 yo64 
•0175 '00032 • 


XXW. RECURRING DECIMALS. 

163 . In the process of reduction of vulgar fractions to 
decimals, it will be founds in some cases, that the division does 
not terminate ; so that the quotient can be continued without limit. 

Exantpit. Reduce to a decimal. 

55 ) 19*0000000 
^ 45454 ^- 

164 . We can tell beforehand wh^Mr, id any particular case, 
the division wiU terminate or not ^ 

Let the fraction be in its lowest terms \ then if the prime 
factors of the dinominator are each of them either 2 or 5, the 
division will terminate ; and not otherwise. 

Thus 

(i) produce a teminatlng decimal 

00 /f( produce a non^tenninatins decimal 


Fraction — 


_ 8*5 

•oiVi -8 119 


6 t 9 

iji 86 

9 J 

2 

/!//#. 
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ES^AUPLEB. 199. 

Sti^, in each case, whether the equivalent decimal 1a 
terminating or non^terminating : 


1. .*• 

2 . 

J. 

3 . 

h 

4. 

a 

6. 

a- 

a. 2 ii 

7. 


8. 

A*o. 

8. 

AV 

10. 

m- 

11 •IN 

la. 

A. 

13. 

7i- 

14. 

vl* 

16. 

mi 


16 . Write down those numbers between l and 20, which being 
denominators of fractions in their lowest terms, will produce 
non-terminating decimals. 


fOS. In non-terminating decimals, certain digits must recur 
over and over again. 

Consider the fraction In the process of division the only 
remainders possible are. i, a, 3, 4 « S ; consequently, after five steps 
at most, we must come to a remainder whicn has occurred before, 
and therefore from that point we must have a recurrence of the 
remainders, and therefore of the digits in the quotient 

Example l. *6666666.«• 

Example 2, 1 I- 3454545 - 

Note. It may be noticed here that division by 3 or 9 gives 
a perod (Sec Art. 166) of one digit ; division by 11, a period of 
iw digits ; division by 7 or 13, a pcii^ of six digits. 

108 . Decimals in which o^rtain digits r^ur are called 

reourriag doolmals. 

Note. A recurring decimal is also called a poiiodlo, 
ropeatiag or circulating decimal 

The whole body of digits which recur is called the period. 
Thus, in *6666... the period is 6 ; in * 34 S 4545 >** period is 45. 

107 . In writing a recurring decimal we usually stop at the 
end of the first peiiud and place dots over its first and last digits. 

Thus X»66666. is written *6 ; 

* 373737 **-»*-*‘* . .. *s 7 \ 

*3454545 . *345 ; 

*34576576.■ 34 § 76 . 

A pure recurring decimal is one in which the period 
commences immediately after the decimal point ; *37. 

* A mixed recurring decimal is one in one or more* 

figures precede the period ; as, * 34 S» * 34 $ 7 ^* * ^ 






RECURRING DECIMALS 



Hote. It iDAy be noticed that deciauls 
equivateot to fractions with denominator 7 
are all pun recurring decimals, all of which 
contain the same digits 1438 S 7 , If these 
digits be arranged in a circle, as in the 
annexed diagram, we may obtain the decimals 
equivalent respectively to i, f, f, f, by 

beginning in turn with i, 3, 4, 5, 7, 8. and 
reading olT the remaining digits in order in 
the direction of the arrow-heads. 



Thus J--i 428 S 7 ; ?--2857t4; f«*43857l ; and so on. 


Express each of the following as a recurring decimal i-' 


1 . 

k. 

ll 

2. 

% 

4 

> 

it' 

3. 

B. 

f 

4. 

9. 

T 

w* 

A* 


3 A* 

11. 

Vf. 

12. 

it- 

18. 

^sm- 

.14. 

A* 

16. 

w- 

16. 

•5V. 

17. 

5 ?. 

18. 

JoA- 

19. 

7 A- 

20. 

9 A.* 

21. 

m- 

22. 


23. 

4*2. 

24. 

4 

!8U 

26. 

588 . 

2a 

3 -^J. 

27. 

46 -S'?. 

28. 

39 +** 

. 29. 

8-5-6y 

^60. 

44 + 9 . 

31. 

1 

32. 

B*a. 

33. 

slo* 

34. 

sAff- 

'^ 95 . 

sTtrs. 



37. 

3 iV*- 

38. 

tV- 

39. 

u. 

' 4 a 

A. 


41. 42. x-i-io-oi. 


45. 


49. 


•03 

•0011 ■ 


46. 


60. 


2 + 

fl 

4j 

• 007 ’ 


43. 

v/ a 


44. 


h 

•07 


4& 1 + 


VI 


^7 


6 h 


37 

4V 


62 . 


*004 

Si* 


108 . 1b a |ivcn recurring decimal, the period may be 
supposed to begin at any point after the first repeating figure. 

Thus •3272727...-'3i 7 - 3 a 72 *» 3272 7 -etc. 

Again, the number of figures in the period of a recurring 
decimal may be d<ub!eJ^ (rebUd^*.* without alteiing the value of 
the decimal. 

Thus *327-*32727-*3272727“etc. 


109. Recurring decimals are said to be similar when they 
have the same number cf non^iecuiring figures, and also the 


h C As IX 
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ARITHMETIC 


same number of recurring figures. Thus and *6 'are similar 
recuiVing decimals ; '3i7 and 3'4$d are similar. 

ITO. Two or more given reonrrlng deoimals can 
always be made similar. 

Take the recurring decimals 2% '2i\ and ^576^. 

Now the highest number of non-^recurring decimal places in 
any of thescTnumbers is 2 ; and the numbers of figures in the 
periods respectively arc 2« 3, the L. C. M. of which is 6. 
Therefore the given recurring decimals may be made similar 
by extending each of them to eight places of decimals^ the first 
two places being non-recurring and the last six places being 
recurring. 

Thus 21 - 2-33333333 5 

• 245 - •24545454 ; 

•2576i- *25768768 ; 


EXAMPLES. 10%. 

In each of the following recurring decimals begin t])C pciiod 
at the fourth decimal place : 

1. -2341. a. "347^ 3. - 67 . 4. •234t 

8 . •0012 j. e. ‘ii 345 * 7 . •1234. 8. •ii345(>. 

9 . Extend * 34 t and *2678 so that they may have the same 
number of figures in the period. 

10 . Extend *idi, '1234 and‘376$ so that they may have the 
same number of recurring figures. 

Make the following sets of recurring decimals similar: 

11. *23, -fS. 12 . * 345 , *76,7I 13 . *307, *76. 

14 . •0^1, * 7 , -000123. 18 - ‘238, ' 1234 , -023. 16 . *3, -76, •7230. 

17 . 7 , •» 24, •24723. 18 . 3 ' 4 , •268,-123. 

10. 3-402, 7823, -31. 20. -423, -72, *1203. 


ITl. To express a recurring dooimal as 
fraction. 


a vulgar 




Example i. *55555. 
Now, 20 times 
and 

Subtracting, 9 tiroes 


5 - 5 SSS 5 ••• 

5 - -ssss- 
5-5 I 
5 -«. 


4 S 
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RECURRING DECIMALS 

Example 

■a 345-‘23454545 • 

NoW| 

10000 times • 234 §- 2345 ' 454 S— 

and 

too times * 234 $— 23‘4S45.., 

Subtracting, 

9900 times *2345=2345-23 ; 
• 234 S-*Si 6 -o»». 

Example 3. 

3*63 =3*622222*... 

Now, 

too times 3*6i=362*2222... 

and 

10 times 3*62= 36*2222... 

Subtr«ncting, 

90 times 3*62 «jb3-36 ; 
3 - 62 -.® 2 S 5 ai. 


Hence we deduce the following rule for reducing a 
recurring decimal to a vulgar fraction : 


For the ttumetafor take the integral number formed by all the 
figures up to the end of the first pciiod» subtracting the integral 
number formed by the figures (if any) that precede tUe^irst 
period ; for the demminator take the number formed by as many 
nines as there are figures in the period, followed by as many 
ciphers as there «irc Hgures between the decimal point and the 
first period. 


Example I. 
Process ; 
Example 
Process : 
Example 3. 
Process : 
Example 4. 
I^roccss : 
Example S» 
Process : 
Example 6. 
Process : 


Find the vulgar fraction equivalent to J. 

■i=3=i- 

Induce ‘4) to a vulgar fraction, 

■4§ = *5'o*-ffS- -Afis. 

Express '047(i as a vulgar fraction. 

•047<J=VuVo •“ i*VA *" AW- '4 ns. 
Exprcssrooi7i as a vulgar fraction. 

•oo27i=(rfJlo- 

Express 3’37 as an improper fraction. 

2-37»”55*»«Vo*-W- 

Express 2*37 as a mixed number. 
237 “*+' 37“2 + *Jo* = * + J*=‘*l|. Ams.' 


ITotd. It follows from the rule that ; similarly'09 

-•1 and •oo9«- oi ; and therefore 2'9-3, 2‘39-2-4, 2’3459-2-346 ; 
etc. Also -W-*. ■999-1. i etc. 

Therefore when the recurring part contains the figure 9 wly, 
the recurring part should be omitted and the preceding figure 
increased by unity. 
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SZAHPLBS. 10 & 


Express as vulgar fractions in their lowest terms t 


1. 

•6. 

2. 

‘il. 

8. 

•I 42857 . 

4. 

769236 

s. 

■37. 

a. 

•27!. 

7. 

■ 37 ft. 

8. 

•03I 

9. 

t» 785 . 

10. 

•oo8ii. 

IL 

'001064. 

12. 

•ofti. 

}3 


14. 

i 

3 - 43 J. 

16 . 

7'oi& 

18. 

3 foo 7 . 

17. 

• 5 ^§. 

18 . 

•05. 

19. 

2 ' 6 i 9047 . 

20. 

I0'2567. 

21. 

■ooiij. 

22. 

•oiiii 

as. 

•00729. 

24. 

•38 {48. 

26. 

•00675. 

28. 

•024. 

27. 

■ 037 ft.^ 

28. 

•2273. 

29. 

*00625. 

30. 

•loo&i. 

8L 

30607. 

32. 

'02177. 

Reduce to improper fractions in their lowest terms : 


33. 

3 <'. 

84. 

7 'ii 

35. 

t-il 

36. 

27<^. 

37. 

iX)7i. 

38. 

3036. 

89. 

IO- 275 . 

40. 

4‘o68'''. 

41. 


42. 

7 ' 6 § 3 J. 

43. 

20*4S^. 

44. 

I 4 ‘o* 3 ‘. 

45.' 


46. 

> 3 ’ 94 i 3076 «>. 47. 

it*ooi2o6. 

48. 

100*00 i 061 


49. 

Truve that 

I 1 i j -4 .5 

•6 -7 -ft 



9 * 2 3 4 5 

678 

60. 

Prove that 

•69_ -is ^*27 ^-,56 

II 

n 



11“ l ” 2 ” 3 *" 4 

5 6 

61. 

Trove that 

I ’676925 ’553846 ■ 

230769_ •.^7692 



13 1 2 

3 4 

82. 

Trove that 

9 4 9 4 ee 

'lOI *202 *303 *404 




*234 

5 


Express as non*recurring decimals ; 

63 . *09. 64 . '3679 66. 1*69. 66. 'OO09. 

67 . -2*^ 68. 60 . 3999 - 60 . 9 * 99 ^ 


I7A. Addition and Subtraction of Bocurring 
Docimalo. 

Rule Jor Addition \ Make the decimals simitar \ add in the 
usual way and increast the last figure in the result by the figure 
(if any) carried from the first column (to the left) of the period ; 
then the ^sum will be a recurring decimal similar to the 
s^itutnands. 

Subtraction is effected in exactly the same way, the only 
difference being that the last figure in the result in this case is 
diminislied C^nd not increased) by the figure carried. 




RECU#R 1 NG DECIMALS 



£xatt^U z. Add together 3 ' 37 li 

Process a* 37 S “a ’37 5757 S 7 

•#173- -81 73173* 

431 - 4 * 3 ?_ 

7 SO 307488 
1 


"A"'- 

«'375 -**37 
•8173- '81 

4 ' 3 l - 4 ' 3 * 
Ans, 7*50 


57575 ^ 

73173* 

307489 


S 7 

73 


Ans. 7 50 307489 

Make the decimals similar so that they may i^ur from th^ 
3rd place and have a period of 6 places (L. C. M. of 2 and 3X 
It is now clear that there is a recurrence of the same group oi 
decimals after every six places and that the fi^re 1 has to be 
carried from each group to the next on the left (since 1, earrisd, 
3 and 7 in the first column, ^to the left, of the period make 13X 
1-lence the sum is 7*50307489. 

Example 3 . Add together 7*634 and '8$i. 

Process : 7*634 “■ 7*63 44 

•BJl - *8SJ.S 

8 *^ 69 A/IS, 

Example 3. Add together '76^, *o 7 and 1*03. 


Process : 


Example 4. 
Process : 


-768 

- 76 8 

■07 

- *07 7 

1-oJ 



1*87 8 


_« 


1*87 9-1*88 Ans. 


Subtract 78372 from 4*071. 

4*071 -4*07 1717*7 
78372- 78 % 73 yfi 

3*28 799345 

I 


3‘*8 799344 Ans. 


As in addition, first make the decimals sitmlar. It is now 
clear that there Is a recurrence of the same group of decimals 
after every six places and that the figure 1 has to be carried 
-from each group to the next on the left 

Example 5. Subtract *8^ from 674$. 

Process z 6745-674 55 

* 864 - *86 46 


5*88 49 Ans. 
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ZZi^KPLSS. 1«4. 

Perform the operations indicated below : 


1. 

T7^+'oi. 

a. 

7S94-‘oo3. 

8. 

ro4+2'03+8‘oi7. 

4. 

3-072 + 3*4 + ‘oi33. 

6. 

3’45+'^+7il 

6. 

*0312 4-•0231+'975. 

1. 

a'84+‘034+'ooi4. 

8. 

8'3i +■^ + •002. 

9. 

woi + ooo§+-3. 

10. 

7-392-t*'37*i--23^. 

11. 

•oof+'oSi + oi33. 

18. 

r«23+3*^^+'457^. 

18. 

r3oio3 + 97 + 8x)934. 

14. 

•ooi + ’oSj + '&i. 

16. 

ri+'o43+ii34 + 97. 

16. 

•oo4+-37+-434*t*ri. 

17. 

7’3li347‘^ + l-687fi535. 

18. 

•74*»-3'<»l4-2-i234. 

18. 

72+3'0‘*i + ’<»i234. 

80. 

»*34563*i-2-454i. / 

81. 

3‘i347+7‘oi2 + -07 +1 345 + 'ooj^. 


88. 

1 ■37<5 + 737oi + -oooi + -^+*3^ 



83. 

4'0341 + 7‘334+81 + *04567 + "oi+• I 

# 

2 

84. 

370 - 0071 26. 4't5oi - 

ro5i 

a0. ‘433^7■03764. 

87. 

76- L 28. 346 

88. 3-4768-1-004. 

80. 

7--33476. 81. -9-*008 

9- 

83. 9’46§-3-123. 

88. 

2'4679-’<xj 34§. 34. l-’ioi 

-•4^. 

36. 3’8y72-'oo34'- 

86. 

7284-'oi23. 87. 37^-*i 

2345- 

88. •i2345-*oooj7 

88. 

7890738- i8ooo325/>. 


40. 30-•37698034. 


1T4. Uultiplioatton and Diyieion of Beourring 
Deolmala 

Rule. Reduce the decimals to vulgar fractions ^ find the 
product or quotient as a vulgar fraction and reduce it back 
to the equivalent decimal But in the case of division^ if the 
dividend and divisor are both recurring decimals^ it will he 
generally convenient to make them similar before reducing to 
vulgarfractions. 

Example Multiply ^ by 7*3. 

•69 X 7*3 X »V! --ix X V * 3 =H 

Exampltt. Divide "6 by 75. 

Am. 

Examf/e 3. Divide .7^i by ‘VtT. 

7 ji + -o?? - 7323^'<«77 - 

Am. 



recurIino decimals 
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EXAMPLES. ^ 

Find the value of 


l. 

•oj X -0^. 

a. 

4 S X - 24 . 

a 

•57 X 4 - 96 . , 

4. 

•iixrj. 

6. 

2-4 X - 04 . 

a. 

r-^xd-?. 

7. 

•3^f. 

8. 

• 344 -' 003 l 

9 . 

8 - 02 -!-- 00 j 4 . 

10. 

•34S*'»-r227<’>. 

k^l. 

3-92 4 -1-403. 

la 

•142857 4 -’I 5 . 

18. 

•oSi-S-jy’. 

14. 

■o234-s--ii 

16. 

•31234--604^. 




175. Complex Fractions 
Decimals. 

Example. Simplify ^4- 

5*1 *08 


involying 


•jX-i 


jj’^d 1 « 

S+ 4 =’ 9 - 


Eeounin^ 


EXAMPLESv mi 


Simplify, giving each answer in decimals, 


1. 

4 - 4 - 2 - 8 j 

r6-h2-'’'29 

a. 

•003 X *05 
*0022 ‘ 


8. 

•I25x(-t75 of -aSjyU) 





*00023 




A 

6-27xo-< ^ (-!of,V)xf-7S0f2 

‘■i) 



"^4 

(iof J-)x 8 - 36 - (i of S)-hi 4 




t. 

4 ‘ 2 - 3 'J 4 jjf f 3 ef 4 

0 

1*83 + 2*0416 + *3 

- 3 i 


I•3■^2•io2 • 37 of 8 - 8 t 


1002 5+-062 5- 


7. 

•i42857x-076923 275 x 11-25 
■010939 6-2 




8. 

3 '^; of of 





216 -135 I'i its 




8. 


10. 

Sof 5 §.{. 4 x 2 -i 

3 -{f+io)^ 2 'i 6 ' 


11. 

of auf of _ 4 _ 

•005''x 7 5625 

)• 



la 

•044x2-1. 3-676923 
•OOM 35 ■ 2*3 X sV 
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18 . 


3*8 of 3*27 





14. 


'■I 7 S-*tl 6 of^J 
’ ^3 of^*»**S 5 


15 999 W t3 

•637 *^*627 ^ iu’*’6o9' 


18. j|xi^^x.^x-5x,*74Ji-6oSx^^-. 


XXVII. DECIMAL MEASURES. 

ITA BxampU 1. Reduce R3*4 to pies. 

Process: K3‘4 

16 

54 '^ 

12 

Ant. 

Or, observing that Rt«i92/.-*(200 - 8)^., we may proceed 
thus ; 

B34 


680-0 » R3*4X200. 

27-3 » R3-4x8. 

Ant. 652*8 pies. (By subtracboa.) 

Srampit 3. Find the value uf 4 'i 35 £^‘ 

Process : ^4-135 The £4 is not redi^ced to shillings. 

30 

t, 3-799 The 2J. is not reduced to pence. 

12 
d. 8*4 

.*. 4 J35of;£t-jC4. 8-4rf. 

Bxmmpie 3. How many rupees, annas and pies are there in 
*533 of R5 ? 

Process : ’532 

_ ^ 

R2O19 

t6 

a. 976 
12 

p. 9 -13 

/. *533 ofR 5 -R 3 . 9 «. 9 * 139 . 



SBClUAL MEASURES 


1(9 


BsampU 4. Find the value of *2$ e/ j£9. fid. 
Process : 


First Mttkod : j£9. ts. 6 d. •»i2$od. 

•*5 

2250 

125 

50 

50 

** ) ■■i 6 a- 5 »< 

20) 462. to sd . 


SeCfind Mttkfid : 

L 

■2Sof £9~£2‘2S -2. 
•25of7A- 175^-- 
^5 of i-5orf.« 

■25 oi £ii'7s. bd.'V-V. 


£2. 6j. to-$d. 

•. •250(^9. 2. 6</.-^2. 6j. loH 


s. 


5 

J 


.4 

o 

9 

r 

in'. 


■Or, since •25“i ; '25 of £9. 7s. 6 f 4 —J of £9. 7s. 6ii. 

£. t. d. 

4 ) 9 . 7 . _ 

/2 . 6 . I0*5rf. ylas. 


Examplt 5. Find the value of *23 of Rio. 50. 
Process : '2j of Rio. 5 a.“/e of Rto. SAa-etc. 


£s(tmpl« 6. Find the value of 2 tons 3 cwt. a qr. 8 lb. x '45. 

■45 . 


* 9 ° » 2 tons X'45. 

20 

18 cwt. 

1*35 =3 cwt X *45 

10-35 cwt 

_ 4 

140 qr. 

•90 =2qr.x‘4S. 

2-30 qr. 


1*20 

7 

V40lb. »'3oqr.X28. 

3-60 » 8 lb. X '45. 

laib. 

The value required — iq cwt 2 qr. 12 lb. Ans. 
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Example 7. Simplify -x 

t of/x 74. of ‘i& of IX of 2s. 7d, 


Process : 

£• >> 

t of £fl. 7s. ii</.-9r. 7</. X3=» 

1 . 8.9 

iV of 'ift of IX 3 rf.-TT>‘B 5 of 3‘f'” 

0, 0. rj 

I . 8 . io-> 

i of XT. 

0 . 0 . io'3 

Ans. 

£,\ . 8 . fid. 


EXAMPLES. 107. 

{Examples i—10 should be taken orally^ 
Find the number of pies in 


1. 

•5a. 2. 75a- 

3. 

•125«. 4. 'ja. 

6. -ga. 


Find the number of shiUings in 


6. 

7. c°i. 

8. 

0- i;7s. 

10. £2-55. 


Reduce 




11. 

lt7'iS to pies. 


12. '0234375 of Ri to pies. 

13. 

^■134375 to pence. 


14. -00375 of ^1 to farthinps. 

16. 

‘03125 of U5 to pies. 

f 

16. ‘045 of Cl to farthings. 

17. 

RS'sJ to pics. 


18. -07 of C% to pence. 

10. 

‘895 cwt. to ounces. 


20. 3-985 poles to inches. 

Express as compound quantities : 


21. 

H7-3*5- 

22. 

Crss- 23. 

R2-02. 

24. 

2-575 of 134 . • 

26. 

3-45ofi6x 26. 

■06 ofRi3’5. 

27. 

3725 of Rg-2. 

28. 

•032 of 12 yd. 29. 

'234 ton. 


Find the value of 




SO. 

-625 of Rt. 40. 4/1. 

31. 

73S orR9. 6d. 32. 

R9. 2a. X1-35. 

33. 

•6 of R7. 9a. \op. 

34. 

3-9 of Ri I. 9a. 36. 

•079 ofR3S-S. 

36. 

■356 of Cl. 4J. 9*^. 

37. 

'1875 ofgx 4W. 38. 

•0625 of 3-6x 

30. 

R3. 3a. 8/. X *785. 

40. 

^6x78125. 41. 

3x 6Jrf. X -45. 


42. 3 md. 7 seers 9 ch. x 3*34. 43. 2 toss 3 cwt. 2 qr. 8 ib. x '65. 
44. 3 po- ^ li IB' X 735- 46. i da. 3 hr. 3 mis. 7 sec. x *82;. 
46. 3‘4orR2.4A. 47. ’ 63 or 3 r. 6 |(il 46. R7.9a.4*'o6. 

40. R 3 . 60, ^ 7 . 8/. a<<-h' 044 .. 
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51 . I1‘I37S of R6. 8a.-'56 of R;. 8a. 3 

52 . *83 of R2. 8<z. + *6 of R4. iia.+s'e; ofSs. 

53 . ’375 of R9 + ‘8j of loa. —^ of 6/J. 

64 . 'Old of R260. 30 . 67 >. + ‘ 3 Si of R13. 140.+ 1*00033 of R7.14a. 3 ^. 

55 . *03135 ofR2 + 729ofR3xV+729ofR3{. 

56 . /•634375 + ' 03 S of 2S/.+ *335 of 30J. 

67 . 8‘7i 875 of 8<f. + i‘i46875 ofV- S/^-'o635 of i guinea. 

58 . 6-8j of jC3'8677o 83 + 5'8 of ^3*4114583-4*375 of ^1-3. 


Arrange in order of magnitude : 

59 . of R3. 90., *035 of Rioo. too., *32 of R5. 80. 

80 . *0034 of .^1,'256 of If., 34 of !</. 

61 . What is the sum, ‘75 of which is R3. 9<>. 3/. ? 

62 . j of ‘73 of a sum of money is 3f. 6/f. ; what is *03 of the sum P 

Ml •^*43- i 2 f. + -625 of {.yt. i6f. 

ea Simplify- iofsi75.. • 


64 . Simplify *426 of 


•I 47 X 4'4 

9M ♦ ♦ • m • 

11*1 


of j£i. 17J, 6 r 4 


66. Multiply *892 of R16. Sa. 4/). by 4^78. 

66. Find^the value of '§>7142 of 2*0625 ton$ + '$7l42d of 
3*375 cwt. 4-714283 of r^S qr. +•385714 of 10*5 Ib. 

67. Find the value of of 1*5 md. + *27of 2*25 ind. + ‘63 of 

775 md. + *4§ of 7 md. » 

08. Find the greatest sum of money which is contatuod in 
each of *33 of 5^ and *0$ of £t a whole number of times. 


177 . The following examples illustrate the converse opera* 
tion ; 


Example 1. Reduce 1000 pies to rupees. 


Fir si Method : 


^ _ 1000 

‘«^*=^2X.6 


R 


125 


24 

Bs'zoSj. Ant, 


Second Method : 

t 

13 ) 1000 pies 
16 y 8 3*3 ann as 

1000/. m 5*2083 rupees. 


Example 3. Reduce £1, 3s. 6fl to the decimal of ^l. 

First Method : £i. y. 6d.~£i. ' 

the decimal^rijs. 
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Second Mtthed I y-^bd.-£^>"£^—£‘i7i ; 

£uit. 6d.~£l t 7 S. 


Example 3. Express ‘3 of Rt. 30. 6/. as the decimal of 4 o< 

The decimal- ^,,.3448... 

4d. 1^. 58 3x58 ap 


SZAHPLXa 108. 

Reduce 

3333 pics to rupees. S. 8446/ to pounds. 

3 . toooo lb. to tons. 4 . 90000 in. to miles. 

5 . 66666 sec. to days. 0 . 39 guineas to pounds. 

Express each of the following as a decimal of its highest 
denomination : 


7 . 


8. 

R3. too. 3^. 8. 

R5. 50. iA 

10. 

8/. bd. 

IL 

£1. 3/. &/. la 

£7. 6 s. 4 ^/. 

13 . 

• 

1 md. 15 seers. 

14 . 

3 cwt 3| qr. 16 . 

5 PO- 4 yd. 

16 . 

7 da. 5| hr. 

17 . 

I ac. 20 yd. 3 ft. 18 . 

7*. 2'. 20". 


In the following examples, reduce the first of 

the two given 

'Quantities to the decimal of 

the second ; 


18 . 

R3. 4A 9A ; Rs- 


20 . £7. SOS. 4 |<< ; 

£to. 

21. 

90. 4/. ■,tta.2P. 


22 R7. 90. iq^. ; 1 

R12. 4«. 4/». 

2a 

7/. bd. ; 15/. jd. 


24 . £S. los. 9jrf. ; 

£ 6 . 2s. sill. 

26 . 

1 of £t. is. bd. i 

£1. 

20 . S of R3. 9r. 4^. 

i R 3 - 


27 . ’375 of Rio.’ioa. iq^. ; R3. I3<». 3^. 

28 . 9 tf. ; *38 of R3. 4<t. 20 . *35 of ^7. 31. ^\d. ; -05 of 

30 . *003 of ; 7 of 91, 4)<f. 3 L 75 of 30. 4^. ; of R3. 

32 . aJI of £i. 6 j. lid. ; ;C«8. tjs. lofrf. 

Sa Express I of 12/. 6dl4''623 of 7/. 6(f[-'5d| of t6/. 6;d 
as the decimal of £\. 

84 . Reduce f of R'054-1^9 of 4<i.+f of Rl to the decimal of 

36 . Express *42857! of of 1-5/. as the decimal <rf 

£^i.2s.td. 

8a Reduce ■i 4 ^ of 9/. 3/i+*259 of ;£t. 5/. + X)2 of ;^3. 7/. bd. 
to the decimal of *0) of ^£90. 

87 . Reduce t)62435 of j^*oo+ 7*4375 of 10/. 4 -1*3 56 of 7/. 6<C 
4'3784 of iid. to the decimal of £29. 10/. 7\d. 
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i 

38 * What decimal of R3.90. must be added to *07$ of $a. 6/. 
to make the sum equal to 1 auua ? # 

38 , What decimal of £6. 1 ox, must be takeu from f of ^9 
that the remainder may be lox. ? ^ 

40 . Express ^874, 13X. 4aCx375 as the decimal of /1000a 


MISCELLANEOTTB EXAMPIiSa 100. 


• % 

L Give the local value of each of the significant digits in 
•02073. 

2 . Express the difference between 276 and 276, (i) by a 
circulating decimal, and (ii) by a vulgar fraction, 

3 . Express I ( 34+^1 *4)^^ ^ decimal, and *6 + 1^ of *025 + 3*o(i 
as a vulgar fraction. 

4 . Reduce of 2*354-1000 Co a decimal 

6. Kind the least number which must be subtracted from the 
sum of 2*36 and 3*002 that the remainder may be an integer. 

6. Find the price of 321 yards of cloth at 11*2> annas per jurd. 

7 . Find the total weight of 324 bags, each 1373 lb. 

8. By what decimal do we divide 3}, if the quotient is 7*5 ? 

9 . it720 is *08 of what amount ? 

10 . If the divisor be 2*36 and the quotient *125 of the divisor, 

what must the dividend be ? * 

11 . Divide 64'^ by 49*3, and arrange the divisor, dividend 
and quotieot in oilier o( magnitude. 

13 « If the diameter of a pice be 1*025 inches, how many must 
be placed in contact along a straight line to extend from Calcutta 
to Hughiy, a distance of 24^ miles ? 

13 . How often will a wheel, 275 yards in circumference, tuin 
in a distance of 12*3 miles ? 

14 . A vessel holds 3256 gallons : how many times can it be 
filled from a cask of 9^1 gallons ? Will there be any rem under ? 

15 . How many times can you subtract 3*01 from 65*23, and 
what is the remainder 7 


anu 


19 * Express as a decimal the continued product of ^ 


17 . Express 3r43 crowos + lS'sz shilling ia pence. 

18 , Subtract 4'42 ewt from 7*28 tons. 
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I 

19 « Express 275 ol + ‘ 07 S id pounds. 

2 <!. Find the rent of 32*25 acres at ill*025 per acre. 

21. If the product of *064 and a certain number be divided by 
'00008, the quotient is 3404 ; find the number. 

22 . A book containing 219 leaves is 1*34 inches thick ; 
allowing *06 of an inch for the coveri find to 5 decimal places 
the thickness of the paper. 

23 . A roller 4^3 ft. in circumference makes 34*04 revolutions 
in passing from one end of a lawn to another ; wlUt is the length 
of the lawn i 

24 . From a rod 2 yards long, portions each *063 of an inch 
in length arc cut off; how many such portions can be cut 
and what will be the length of the remaining piece ? 

26 . Find a decimal which shall differ from by less than to Joa 

26 . Multiply 9*036 by itself in two lines. 

27 . Multiply 37*036 by 12*10411 in three lines. 

28 . Find the least number of articles, costing R 2 * 37 S each, 
lha* can be purchased for an integral number of rupees. 

29 . Find the smallest number of articles, costing £2, 6 s. 2*37/^ 
each, that you can buy for an exact number of pounds. 

80 . A did *025 of a piece of work, and B 'S25 ; how much 
was left to be done f 

31 . A boy, after giving awav *8 of his pocket-money to one 
companion, and *06 of the lemain'der to another, has 70. lop. left: 
how much had he at first ? 

32 . A man received *3^ of *03 of a property, and sold '3 of his 
own share for R350 ; what would be the value of the whole 
property at tlie same rate ? 

33 . A gallon contains 277*274 cubic inches; how many cubic 
yards are there in 200 bushels ? 

34 . A cubic foot of water weighs 62*35 lb. Avoir. ; what 
would be the error in calculating the weight of 30 cubic feet 
on the approximate supposition that a cubic foot of water weighs 
1000 or. f 

36 . A is 75 times as old as B, and C *7$ times as old as B ; 
^ is 15 years old t how old is C ? 

30 . Four bells toll at intervals of 1*3,1*4^, 1*5 and 1*6 seconds, 
beginning together ; after what interval will they toll 1 together 
again ? 

d?. Find the largest sum of money which is contained io 
£37S ^ vbole Dumber of times. 
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9 

36 . Divide R50 i&to two parts such that one part may be 
of the other. y 

39 . Divide /53 between C in such a manner tliat B 

may receive *3 oT^, and C *3 of 

40 . Express + 


e e 


{37+ 


100 


}of 


54. 


DECIMALIZATION OF MONEY. 


ITS. We have already explained the general methods of 
ascendinic and descending decimal reductions of simple and 
compoimd quantities. Now we propose to discuss some simple 
rules by which the work may be shortened in the case of decimal 
reductions of money. Before proceeding to do so, we shall 
explain briefly approximate decimals and also a new notation« 

ITO. Approximato Docimala—It is often inconvenient, 
and not always possible, to find an exact decimal equivalent to a 
proposed number. In such cases we may proceed to a few 
places of decimals and indicate by dots (..0 that the work has 
not terminated. Thus If however we wish to 

approximate to the result by terminating our work at any 
specified place, wc should increase the last digit retained by x if 
the first digit rejected be \ or greater than 5. Thus |J«’957 
correct to three places of decimals or to the nearest thousandth ; 
also i|*'9563 to fur places^ 

[The subject of Approximate Decimals will be resumed and 
more fully discussed in the next Section.] 


IMI. A Now Notation.—A modern practice has grown 
up of using such mixed expressions as *49?. When fully 
expressed as a decimal '494^*4975. Since *49“/o®o, so *492 


49 ? ^4975 


100 


too 


==* 4975 - 


This notation will be found to be very convenient in con¬ 
verting certain types of vulgar fractions into decimals and 
vice versa. 


Example i, = *2!]»•2142857* 

ExampU-i. iV-- 4 A“ 4 i]“‘ 437 S- 

Example 3. 9*i[=‘-Vj=‘'^l"l”'2o6A“'2o6J]‘-'2o6i. 

Example A. 
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EcampUl. ' 0937 s[- 09 i=^= 8 ,f-y-A. 

Example • 8937 s[-- 89 i -^-8 

ExampUi. 

4 

, [The mterpseduite work withm brackets may be easily done 
mentally.] 

St is clear from the aboxre examples that by this notation the 
exact decimal value of a fracAott or the exact fractional value of 
a decimal may be completely represented at any stage. 

IMr Deoimalisatlon of Indian Honey. 

(i) To decimaUTf (that is, to express as the decimal oj a rupee) 
any number of annas not exceedini; 15* 

Now, -R 06 i »Ro6s5 ; 

-R'i8} -R isys \ , 

also, 4<r.«-Ri^^«»U*244 —R 3 $^ ; [ 4 <***R^*R* 25 *I 
also, 7fl.-R^»^,-IV43j <.R*4375 ; 
also, 8a.«‘RVJ*-R*48j ««R*5ooo; [8<f.»-R}»R'5.} 
and, t 5 A-KiS-R‘ 9 oV* -RWS^ 

licnee to decimalise annas w 4 get the following rule : 

To decimalise to two places, multipjy the number of amt ns 
by 6 and add I if the number of annas is 4 or More ; adi a if the 
number of annas ir 8 or more j add ^ if the number of annas is 
12 or more. I^refx the decimal point. 

To obtain the tbird and fourth places, divide the number 
0/annas by 4 a d take the decimal Part of the quotient for the 
third andfourth p '.aces. 

Noto. It shmdd be observed that any number of annas, 
can be expressed as an exact decimal of a rupee. The decimal 
equivalent consists of not more than four figures. 

Example Decimalise at sight —9a (i) to two places^ 
(ii) completely. 

(i) 9<r.»R'56. Mental Process ; 9x6*54 

add 2 

56 

[*.’ 2*2*95. We place 2$ to the. 

right of $6.] 


(ii) 9 ^*R' 562 S. 
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Example 3. Decimalize at (i) to two places, 

(ti) completely. 

(1) I3^.»R75. Meotal Process : 13x6■•72 

add 3 
fS 

(ii) I la. ^ R7 soo « R75. C */ V *“ 3*00.] 

(2) To lUcimaHse any number r /pies not exceeding 1 1* • 


Now, 

\p. “ Rts 


««R*oo 53... ; 

% • 


-Rois^.} 


also, 


-tt03S|5 

*^R-026o.„ ; 

and 

lop. 

-RojofS 

«*R*OS20.... 


Pletice we the follow iok rule : 

To deejmalizo pic^ to throo places, multiply the number of 
pies by 5 and odd i if the numbor of pies is 5 or more s add 2 if 
the number of pies is to or H. t^tacethe decimal ptdnt three 
places to the left. 

To obtain the fourth decimal place, snultip^y the number of 
pies by 2 and plait the units* digit 0/ the product in the fourth p^e. 

Noto. The student will observe that pics cannot he ck* 
pressed as exact decimals of Rt unless their number is 3 or a 
multiple of 3. Tbit we can as close an approximation as wc 
like by decimalizing the tcrinmal fraction to the required number 
of figures. 

ExamP'C i. Decimalize at ^sight*~^p, (i) to 3 places, 
(ii) 4 places. 

(i) 9/>.apRo46* Mental Process : 9X 5-“45 

luhi r 

46 

(ii) 9^.**Ro46;i, [’,* 9X2^»iB.] 

Example 2. Decimalize 14^1. 9^. to three places. 

i4<z.»R' 375. Mental Process : I4x6«^84 

add 3 
— 87. 

9^.«R*046. Mental Process: 9X5*«45 

X4'r. a^.“R* 92 I. add r 

Example 3. Decimalize xia. yp. to four places. 

Process : iia.»R*6875 

7 /.“Rt >364 

iltf. 7A-R7*39- 'R 7239 

J. C. A. 12 
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Noto 1 . When the result is required correct to the 3rd 
deciiral place, the fourth place should be taken into account 
jE. g.f va ExampU i, 9/.««R*o47 correct to three places; in 
Example a, t^a. correct to three places ; in 

Example 3, i lo. 7/. — R724 correct to three places. 

Note 2 . In decimalizing annas and pies it is not really 
necessary to get the result to more than three places ^corrected), 
for any decimal of .a rupee correct to the third decimal place 
gives a result correct to the ptearnt hie. Hence the error in 
nhc resulting value is less than 4^ which for ordinary practical 
purposes may be left out of account, for there is no coin less than 
a pie and so a fraction of a pie can neither be taken nor given. 

EXAMPLES. IW. 

iExaftrp/es 1—to should he taken orally^ 

Decimalize at sight (i) to two places, (ti) completely : 

1 . 3/1. 2 . 5^. 3 . 6a. 4 . tin. 6. 150. 

Decimalize at sight (t) to three places ; (it) to four places : 

S. 4p. 7 . 8. ip. 9 . 10/. 10 . I ip. 

Decimalize to three places : 

XI. 6a. 2p. 12 . ia. 4p. 18 . iia. fp, 14 . I2a. 9^. 

16 . 13^. 10/. Id. 15/7. tip. 

Decimalize to four places t 

17 . ii<z. \p. 18 . 14^. Sp. V 19 . 13/r. 9^ 20 . t2a. tip, 

21. U14. 3^. ip. 

181 S. If in any case it is required to decimalize pies, or annas 
and pies, completely, we may get the result by decimalizing the 
terminal fraction until the decimal terminates or the recurring 
figure is reached ; or we may proceed thus : 

Decimalize to four places as usual Then we observe that no 
decimal part of any number of annas can occur after the fourth 
place (see Art 181) and we also observe that 

I/. *-0032084. 

Hence to get the remaining places, we multiply the number 
of pies in the given smpi by -o8| and put down the Product after 
the fourth place. 

Example 1 . Decimalize \p. completely. 

(i) yl. [*R' 036 ^ 4 *R* 026044 ]nR- 02604 id. 

Or thus ; (ti) 3^.>*R*026o... to four places ; 

5^. "kR *036041 & [Mental Process: 5 % * 084 ** 4 ^ 
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Example 2. Decimalize iia. jp. completely. 

(i) Iifl. 7 A = R 7 * 39 ii-R 733958 i- 
Or thus : (ii) li^z. places ; 

/. lI^z, 7A*R72395S3. [Mental Process : 7 •o 8 J-' 56 j«»*j 83 .] 

Mote. The student should remember that when any number 
of pics is dccimaliicd c(>mplcteiy« the foims which always ioccur 
towards the end are 416, 9iet% or 5. 

$ 

EXAMPLES. 111. 

(Examples 8 shi^uld ^e iaken rrally,) 

Decimalize completely : 


1. 

3/>- 

3. ip. 


3. 

(,p. 


4. 

7 /. 

6. 

8/>. 

0. <;a 


7. 

lOp. 


8. 

la. 2p. 

9. 

2 rt, Afi- 

10. 

la. 

up. 


11. 

«rt. 6p. 

lli. 

loa. 7/). 

13. 

9 <*. 

top. 


14. 

I 5 /Z. 

9p. 

16. 

I 5 <r. iifi. 

10. 

R4. 

3«- 7 P- 


17. 

Ria. 

14't. 9^ 


183. Dooimallnatioa of English money. 

(i) To dedmnHzc nf.y oumber ./shillings md exiceding 19. 

Now, : 

also I 9 ».='^U".C' 95 - 

Hcncc to decimalize shillings we get the following rule : 

Multiply the number oj shillings by 5, and prepx (he decUnal 
point. 

Example l. Decimalize at sight —'i) nr., (ii) 1 tr. 

(i) nr. «^-6. [*.* 12x5 •160.] 

(ii) iSJ.«^75- [V I5XS-75-] 

(ii) To decimalize any number t f farthings not exceeding 47, 

Now, ; 

7/; = ^*oo7/^*^-oo7 correct to three places ; 
so correct to three places ; 

also, 24/*(6</.}»j£*o24|i»j£‘Oa6 (exactly); 
also, 36/“i‘o36»5*^‘o37*“-£ o37S (exactly): 
and 47 /-;£' 047 U--£' 048|*-^'049 correct to 3 places. 
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Hence to decimalise farthings we get the following rule : 

'fo decimalise to three places, pu/ down the number of 
Jarihtngi. JJ the number of Jarthings is 34 (6rf.) or more^ add i. 
Place I he decimal point 3 plates to the left. 

Tn dccimalue correot to the third decimal place, see if 
the tef^fHtffal fractioo is ^ or more, IVhen it is so^ add.i, 

Uy observing the terminal fractions in the above example^ 
wu get the follnwing alternaitvd rule to decimalise farthings 
«*oorroot to three places ; 

Put down the number of farthings, ff the number <f farthings 
is 17 or m re, add l. /f the number .«/ farthings it ^ t/r more^ 
add7, Place the tieciutalpiK-tt 3 plates to the teff. 

Note 1 . The slmlent will obscive that any number of shil¬ 
lings can alway‘4 be expressed as an vxaci decimal of £i, Tlie 
decimal equivalent consists of one 01 two places, but farthings 
can only be expressed as exact decimals of fi when their 
number is 3 or a multiple of 3. Jtnt in other cases we can get 
as close an appi oximation as wc like by decimalizing tlie ter- 
ii)>nal fraction b) tlie required number of pUccs. 

Note 2 . In decimalizing shillings, pence and farthings, it 
is not really necessary to get the icsnli ti> more than 3 places 
(corrected), for any decimal of a pound conect to the third 
decimal place yields a result coirect to the neatest farthing. 
Hence the eiroris less than which for practical purposes 
may be left out of account. ^ 

(iii) To decimalise aoy number oj pa.^ e no! exccetiing ii, 

Kcducc pence to farthings and priKCcd ^s in the case of 
farthings. 

Example i. Decimalize at sight to three places : 

iO (ii) 30/ (iii) 38/ 

(i) 5 /.-;^ 005 . 

(ii) 3o/.“^‘o3t. (Adding i ai the number of farthings is 
greater than 34.) 

(iii) 3V.«^'039. (Adding i as the number of farthings is 
greater than 34.) 

Example 1. In Examp'e decimalize a/the farthings 
correct to three pbces. 

(>) 5 /"^’o® 5 A“Z'«* 5 - \ The terminal fractions are 

(iii 3q/’.-i:-o3i,\-i:-o3i. J less than 

' (Hi) 38/-«^'038|}—^•o 39 j*—^*040. [The terminal fraction is* 

greater than 
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By alteraative rule : 

(i) S/* (Number of farthings is less than 12.] • 

(ii) 3o/*/*o3i, [Adding 1 as number of farthings is 

greater than t2.] 

(iii) 3 iV. */'040. [Adding 2 as number of farthings is 

greater than 36.] 

• 

ExampU 3. Uecimatiie nt sight 14^. to three places. 

(Mental Process : iXs.9^£yo 

14f. 4 4ir/.-KS/:»^/*oi8 

y ♦ J 4 ^. 4 V.”/: 7 is* 

Etn///p'i 'Decimalize at ught t\s. yht. to thi*cc places 

1’Mental Process: tiz.»*/*55 

iiJ. 7 i/.->.C- 58 i. ] (A.Wintf i as 

I li.<. 7W.«^*S8l the number of 

farthings is 
gi cater tham2«) 

1K4. By combining the tulcs for Uec.itnaluing shillings and 
farthings ati<l ohsctvi ng the solo lions of the examples given 
above* wc get the foUnwing aile for decimalizing any number 
of shillings, ponce and farthings taken together to three places : 

Kcitucf ptWt* tf> far/hiffgs andput d»tvn the trial tmmhfnj 
/art hi figs adiiing i if Iht fiUMhes^^/ fnrthings is 24 (6ff.) rr morg^ 
Afutapty the ftum/*rr of shiilings hy ^ a *‘4 put down the unit^ 
figure of this pAniuct wuUr the tenp figure of the number of 
farthings. Add together and place the •ircimal point three plates 
to the left. 

When the result is required ce^rrect to three decimal places, 
tlie only modificatioTi necessary in the above rule is this : 
Reduce pence to farfhingt and put d<.wn the total numher of 
farthings adding i if their number is \2 (%d.) or more ; adding 2 
if their number is 36 (9//.) or more. Then proceed as before. 
(See alternative nile^ Art. 1B3.) 

After a little practice the student will find it easy to work 
according to the above rules. 

Example I. Decimalice at sight ^s, 3]^. to three places. 

5/. 3jrf.-i:-26s. 

Mental Process : 3 jx 4 ‘* <5 

5x5-25 

265 
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Example Decimalise al sight 9/. to three places. 

’ 9J. 7i</.-i:‘48o. 

Mental Process : 7^x4+!» 30 (Adding 1 as pence are 

9x5—45 over 6</.) 

4Ha 


Example 3. Decimalize a/ i9x. 92^/.^ cornet to the third 
decimal place. 

Mental Process : 9}x4+2— 41 (Adding 2 as farthings are 

19>^5»95 over 36.) 

991 - 


EXAMPLES. 119. 

{praK) 

Read off as decimals of : 


1. 

3^- 

2. 

5#- 

3. 

6 j. 

4. 

u 

6. 

XU, 

6. 

i». 

7. 

I3<. 

8. 

17 s. 

8. 

4S. 6 d. 

10. 

7 s. 6 d. 

11. 

9f. 6ti. 

12. 

tor. 6(i. 


Read off as 

decimals of £.1 

to three places 

• 

• 


13. 

ii/. 

14. 

H 

16. 

lia. 

18. 


17. 

lid. 

18. 

2iJ. 

19. 

2y. 

20. 

2|rf. 

Read off as decimals of 

£i (i) to three 

places ; (ii) correct 

to three places 

4 

9 




• 


21. 

3ld. 

22. 

4i</. 

23. 

sH 

24. 

Sjrf. 

26. 

6 ld. 

26. 


27. 

9ifi. 

28. 



Decimalise at sight (i) to three pUccs ; (ii) correct to the 


third decimal place 

4 

9 




28. 

4 s. 

30. 

6j. 3i<i 

31. 

9s. 4}'^. 

32. 

13 J. 61/. 

33. 

I IS. 7H 

34. 

19s. 9K 

86. 

l3.r. lold. 

36. 

igs. 

37. 

£5. i6s. 6J«/. 

88. 

£ 20 . os. 8|(i[ 

38. 

/16. oj. 9i,i 

40. 

;£l8. i8s. ii|/i 


18S. It has already been pointed out that in decimalizisg 
shillings, pence and farthings it is not necessary for practic^ 

E urposes to get the result to more than three places (corrected). 

ut if in any case it is required to decimalize completely, we 
may get the result by decimalizing the terminal fraction until 
the decimal terminates or the recurring figure is reached. Or we 
may proceed thus ; 



DECIMALIZATIOK OF MONEY 


iSi 


Decimalize to three places (not corrEcted) as usual Then we 
observe that no decimal part of a shilling can occur after the 
second place and we also observe that 

l/-*ooi|04i. 

Hence to get the remaining places after the third, mulHply tk4 
vumber of Jarlkingt {indudi^tg reduced to farthings) “04^ 

and place the decimal part ff the product after the third dicintal 
place. 

Example I. Decimalize 14X. t\d. completely. 

(i) 14s. iW.-^7<56i-Z7o625. 

Or thus : (ii) 14^. to three places. 

141. ij//.-j^7Ci6s?. 

[Mental Process : ‘04 (x6m‘26.] 

Example z. Decimalize 12/. completely. 

(i) I2r. iji< 4 »«j£' 646 i-^'646875- 

Or thus : (ii) lar. three places. 

I2r. 11 ir/.-^*646875. 

[Mental Process : *04^ x 4; •• 1 ' 875 .] 

Example 3. Decimalize i6x. (i\d. completely. 

(i) i6x. -X‘826o4^«/*826o4l^^. 

Or thus : (ii) i6x. 6jrf.—^"826... to three places. 

i6x. 6i</. ••^•826041(1 

[Mental Process : *04^ x 25 »i ’ 0416 .] 

Note. The student should remember that, as in the case 
of Indian moiihy,, the forms which always occur towards the 
end are 416, 83,916, or 5. 

EXAMPLES, lia 

(Ora') 

Decimalize at sight completely : 


1 . 

12S. 3 </. 

2 . 

4 f. iK 

3 . 

6j. 7 id. 

4 . 

Its. 10^^. 

6 . 

8j. 4 K 

6. 

lOS. 2 \d. 

7 . 

i6f. lid. 

8. 

i8j. 3j</, 

8. 

3/. 4 \d. 

10. 

i8j. i\d. 

IL 

£1. 6s. 4idi 

la 

£ic. y. 1^//. 

13 . 

13#. i\d. 

14 . 

£30. gr. 4 i<^. 

16 . 

/I 5 . 12S. lijrf. 

Decimalize at eighty correct to five decimal places : 

16 . 

£t. IJ. Id. 

17 . 

£2. 6 t. 4id. 

16 . 

£4. 6 s. 1 id. 

10. 

jCS. 3 s. 7 id. 

20. 

£S. is. 8K 

21. 

£lo. 7t.joid. 

2a 

£S 2 , 174. 9 id. 

23 . 

£20. l 6 s. I lid. 

24 . 

£21. os. olA 



ARITHMETIC 



IM. ConverBO Frocefls .—To read off a decimal of £i io 
three ^laceSy in skillings and fence correct to the nearest farthing. 

The following rule known as the Fivd‘aiid*Four Rule is 
the most conventcnt. If mure than three figures are given, take 
the decimal correct to the 3rd decimal figure. The student will 
no(c that this nile is tlie inverse of the process explained 
before for decimalising shillings and pence, with correction for 
farthings. 


Divide first two places hy ^—^u dient is shillings, Divitle by 4 
the remainder with the 3ra place brought do'son {diminished by 1 
if the number so formedis Jrom 13 to 36, and diminished by 2 if 
the number so jormeiis front 37 to 4SJ— is pence correct 
to the nearest farthing. 

Example 1. Evaluate at sight £'4^4 correct to the nearest 
farthing. 

^*484^9^. 8^^/., correct to the nearest farthing. 

Mental Process : 48^; » 9 , remainder 3. 

4 (34/cwi):-4-Si. 

Examples. Evaluate a/^/^////3*494 correct to the nearest 
fatlhing. 

Z 3 ’ 494 “*.^ 3 « 9*^* correct to the nearest farthing. 

Mental Process ; 49 >5««9, remainder 4. 

(44 less 2)^4“lOJ. 

Example^, Evaluate at sight ;£if22i87S correct to tie 
nearest lai thing. 

^11*221875■•ii'222 (conuct to 3 places)*-/! J. 4^. 

Mental Process : 23 -r 5 >* 4 , remainder 2. 

(22 tss l)-5-4^5i. 


EXAMPLES. 114 . 


1. 

6. 

8. 

18. 


(On*/.) 

Read oiT in s. d. corretl to the nearest farthinj' ; 
£0-361. 2. £0-561. 3. £0-129. 4. 

£4 ’o 8 i. 0. £6*194. 7. £10-219. 8. 

£1-943. 10. £i 4'647. 1L £20-826. 12. 

£3-45208. 14. £5*16458. 15. £10-37188.10. 


£o- 46 a 

£ii-866. 

£r 75 - 

;^8'S1771. 


1 S 7 . An interesting application of decimalization of money 
gives a brief method of reducing English money to farthings or 
pence. 
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*(t) To reduce X- / to farthikgs. 

Bulo. Decima'ize to three places as usua! and omih/the 
decimal Point. MuHipty by 4, besinningJr< m the jrd jisure/rt m 
the rights using the 1 st and and figures Jorcarryingpurposcs onty^ 
Subtract this resuU Jr%un the j •rmer. The resulting aiiss*»er 
Tifiti give the uumber tj Jarthings required. 

Ex amp e 1. Reduce ^165. 15/. 4\d. to iatUungi. 

Process : ijf. 4Jr/.••10576b. i(i570S 

0030 

Example 2. Reduce ^3150. 14^. 2id. to farthings. 

Pioccss : /■3150. 14^, 3M«^3i507n 3 J 5 ^» 7 Ji 

t 2 ft 2 t 6 

^303^443/ 3 ^ 3^43 

Multiplication and sulitracii »n can be combined and the 
result may be put down at • mc. ^Scc Au. 43.} 

Example 3. Reduce ^ 4 i 3 >. li^s. lo^d. to (.irlhings. 

Process ; ^4133. i 3 i. ioJi 4 **^4135*943 4135943 

■•3960S05 /. A ns, 3900^05 

Explanatiou of tho Buio.-^VVhat wc have really done 

is that wu have multiplied the decimalized money by 1000 and 
subtracted from the product 40 times the same money, i>., we 
have iiudtiplicd it by \^xouo^4o) ur /m. £i -•9*jq/‘» 

The cxplanatior of the accuracy of these approximations 
is that the decimal parts arc the same. The vcidicatiun of 
this IS left to the student as an exercise. 

(3) To reduce /. d. to pence. 

Bulo. Decimalise to three p-aces as usual. Omit the tUcimal 
pi ant. Divide by 4, and reject the ranaimUr. Again diviae by 
100 and reject the remainder. Subtract the secona result /fi tn 
the Jirst. The answer witi give the number of pence required 

Example. Reduce ^125. ibs. ^d. to pence. 

;£i 25 . j6x. 9 d .^£ t 2 ySy 7 4 ) 125837 

314 59-*re m. 1 rejee ted. 

125837-floo-1258—rcm. 37 icjectcd. 
^ynoid. Ans. 30201 

The explanation of the rule is left to the student as atf 
exercise. 
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EZAKPLEB. US. 

Induce to farthings ; 

1. / 312 . xoj. 4 ^ 4 . 2 . ^475- 8 x. 6l(i 3. 

4.* / 4 S 24 . 15 ^. 9^4- 6. £97y lis. lo^d. 6. 

7 . j£2I35. 17s. xoj/f. 8. ;£76 si. 19^. Sjrf. 9 . 

Reduce to pence : 

10. £yi2. 12S, bd, 11. C4Q9. oV. iod, 12. 


/3ia5. \ 2 s. i\d. 
£ 999 - ii\ 4 . 

£779b. 17s. iiirf. 

£567. l6s. lid. 


xxvni. AIM'ROXIMATION. 


I8M. No mcnsureincnts <an be made with pcifect accuracy. 
When we try to make two pieces of slicks C(|ual 1 y lung, aU that 
we c»m ensure is that they ^hall be of the same length sti far as 
the eye can judg<*. Ihit if cxainincti by a niicioscope they may 
be found \u dilfcr by some lumdreclths 4»r thousandths of an 
inch. A shopkeeper weighing out a seer of only gives 

appioxUnately a seei ; probably ho gives a quantity just a little 
over or just a little beUnv a seer. Similmly, if a student has 
fqg/td by nieasuieincnt the hmglh of a line to be 5*36^ in., it 
is probable that the last figure is only a gucss-woik. 

In calculations involving lengths, w'cights, etc., we have to 
be coiUeni with appiosinute lesuUs, nunc or less accurate, 
McasinenieiUH made vciy caicfiilly may be taken to be correct to 
lu^tuioic than the nearest thousandth, /.e., correct to not more 
tlian the (hiul decimal place. llc>ond that all measuicmcnts 
may be bus|«cicd. * 

1811. It is often inconvenient, ami not always possible, to 
find an decimal equiv«alcnt to a pioposcd* number. In such 
cases wc, may proceed to a few places of decimals and indicate 
by dots that the woik has not terminated. Thus jj5“*95652... 
If however we w'ish to approximate to the result by terminating 
our work at any s[K'cified place, we should increase the last digit 
retained by i if the iitst digit iejected bo 5 or greater than j. 
Tims *957 cotrcci to thfct plates of dedmats or to the iiearest 
thousandth ; also f|»^*9365 to ft ur places. 

Note. U will he easily seen that the difference of *957 and 
*95653... is less than the difference of ■95652... and *956 ; hence 
•957 represents *95652... more accurately than '956. It may be 
noticed that the approximate result is less than the .actual 
result w*hcn the first figuie 1 ejected is less than 5, but greater 
when not less. 

190. Significant ’Fignre^.^SigKijicafft figures are those 
^'hich in any nppiroximate result express the f umber of units, 
correct to such unit. The follow ing illustrations will make the 
meaning clear : 
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(1) Suppose 15,27,18465 passengers travelled on Indian 
Railwayb in 1929. Wc may rvu^hly that 15,00,90,000 

passengets travelled in that year, meaning thereby 15 ororoe 
urrea to I he t.earesi crore. Here the figuies 16 which express 
the hunxber of units namely, ciores, aie si^nifiLavt^ while the 
2ciocs towards the light vshich indicate the mui^i.itude of the unit 
\xK^ Wc aUo say that the luiinbcr of puMsengcis 

>\aa 15,00,00,000 collect to tw*o signilicaiu ligiiics. K ^^as 
13,27,00,000 coHCct to foil! signhicajit liguics ; and so on. 

(a) Suppose the distance fioin Calcutta to London is givcif 
ttpp*\ximatt'‘y as 7300 miles. 

(i) If it is meant to convey that yic distance is coirecl to the 

scarcst /!///</;c//, then the unit taken is i»c miles and 

the distance IS 70 hundreds ot miles, coircct to the nearest 
hundrod. On this suu|>nsition the hgtncs 73 arc sigiiillcant, 
tvhiie the two ciphci'^ to the light arc imn'signilicant. 

(ii) If it is meant to convey that the distance is coircct to 
the ncaicst Av/, then the unit taken is Un miles aud tlie distance 
is 780 tOAS of miles, conect to the nearest tOU. In this case 
tlic iiguus 730 are significant and the last cipher is imu' 
sign! Ream. 

(iii) Lastly, if the distance has been measured miicli moic 
acciiiatcly and is collect to the nearest milo, then xitiemHc\s 
the assumed unit of measioemuDt. Then tlie distance is 73^xr 
miles conect to the ncaiesi mile, and all the lignics 7300 arc 
significant. 

(3) Suppose it i-v given tl at the length of a line is'09 of 
an inch, collect to the second decimal place. Tins means that 
the length is 9 hfutuhaUhs of an inch, correct to the nearest 
hui.iireUih. Here the assumed nnai is vfied:UinircMh of an inch. 
Thtiefoic the signilicanl digit is 0 ; and the cipher to the left is 
nonsignificant. 

(4) Again, suppose the length of a line is given to be 3*0 
metres, collect to the ncaiest decimetre. Heic tlic unit taken 
is one decimctie and the length is 30 decimetres, roirect to i);u 
nearest decimetre. The figuies 80 arc both significant. 

Note. From the above illustrations wc conclude that : 

(i) ciphers at the beginnihg of a decimal arc always non¬ 
sign ificain ; 

(ii) ciphers at the ^Wofa whole number or decimal may 
or may not be significant accoiding to the degree of accuracy 
implied ; 

(til) a cipher preceded and followed by a significant figure 
is significant ; 

(iv) the figures i, are always significant. 
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lOli Limits of Error. —Suppose the real length of an 
ohjcc. is 5*247 in. If the length taken 5*24 in., the error h 
•007111,, wliile if it is taken 5*25, the error only *003 in., 
so that the error in the first case is much greater than in the 
secopd case. 

llenccit would be lictler if 5*249, 5*248, 5*247 and 5*246 be 
taken as 5*25 correct to 2 deriinal places; while 3*241, 5*242, 
5*243 and 5*244 be taken as 5*24 correct to 2 decimal places. 
Tlie number 5*245 conect to 2 decimal places may be taken 
both as 5*24 and 5*25 ; but u is generally tak^m us 5*25. Now, 
if y2$ corr<'(.t to 2 decimal places is given, it is clear that the 
number cannot be less than 3*245 (for 5*244 would be 5*24 correct 
to 3 decimal ])|accs) and is loss than 5*255 (for 5*255 would be 
5*26 correct to 2 decimal places\ that is, the mimbei* may have 
any value lying beiwciu) 5*355 and 5 245. The number may l>e as 
much as '005 gusiun than, or «is much as *005 less than, S'250, 
r>., the possible erior in tint value of the number is *005 i/i /trrw' 
t r f>r df/fi:/. Therefore the crior tn taking 525 for the decimal lies 
bciwi‘cn 4 *'005 and - *005, that is, the eiroi is not g.cater than 
+ *005 and not less ihun - *005. This may be expressed thus : 

5*25 roiieri to 2 decimal places •5*25+ *003. 

llcnce the Linxita of Error 4»f a tlecitual conect to /re/a 
places are ±*fK*iv SuiiiUnly, the Limitn of iJlrror of a 
decimal conect to ihrrt places aic ±*o..o5 ; and so on. I'lie 
uelnal on or in any paiiiculut case nuiy, of course, have any 
Viiluc between the^o limits. 

Note. 5*25 in. “correct to 2 decimal places'* is also expressed 
as “conect to *ot in.**. Similaily, 5*247 in. “correct to 3 decimal 
places“ is also expiessed as “conect to *001 in.**, .and 5*2 iu. 
“conect to l decimal place ' as “correct to *1 iu.“. .\nd a decinuil 
“conect to the 2ml place’* is •tUo expressed as “con cct to the 
n(;ue*»t Inuulredlh.*’ Similarly, a decimal “conect to tlie 31 d 
place'* is also expressed as “conect to the neatest thousandth.** 


Example, To what place of decimals must a decimal of Ri 
be correct so that the icsulting value may be correct to the 
nearest pic ? 

The error in the resulting value must be less than \p. 


Now, i/,«R 


--“R •«Ro*oo;2. 

12 X16 192 
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Ilcnce an error loss tlian Ro‘005 may be greater i/., 
but an error less than Ro'oooj will always be less than ^ 

Tlicreforc a decimal of Rl, correct tu the third place, will 
always give a result correct to the iicarc>t pie. 

Similarly it may be ^hewn tliat a decimal of /l, corr«>ct to 
the thiid place, wiM give a rcMiU correct to the nearest farthing. 

I 

Note. The student sht)nld*obseivc that the phiases ^‘correct 
ivi/Aiff a pie” and “correct /»»/Ae do not mean the sam^ 

thiitg, the latter being the closer appioximaiion. In the tiist case 
the enor is less than ± 1 pi<* t in the sfc<nul, less thnn +4 pic. 
So also the phiases ‘‘coneci within vne ihuiisandth'* and “correct 
ii> the nearest thous-andih * a»e not idi iitical In the first caM* 
the eitoi les> than ±*ooc : in the sccon<l, lens than ±'0005. 


liyS. Absoluto Error, Relative Error, Porcontsgo 
Error. 

The absoluto error of an appiudmalion is the adnnl 
dilTercnce beinccn the appH»ximate vahn* and the tincviiilfc. 
The relative error ef an appiosim.ition is ihefiaction who^e 
lujmcr.ator and denominator aic u s]A:ctivi ly the absolnte enor 
ami the true value. 


Suppose, in judging a ilistance of 30 vaids .ire wioiig 
2 yards, Then : 


(1) 

( 3 ) 

( 3 ) 


the absolute nr actual enor 2 yaids. 

abM»huc cn<ir 2 vauls 

9 m 

true value 30 yards 


the relative <*rinr 


I 


the percentage enor 


ahsolnlc error 

, X100 
true Vcalue 

relative enor X 100^4. 



193 . Addition and Subtraction.—If the decimals whose 
sum or ditference is required arc only approximate, that is, 
correct to a certain number of decimal places, it is evident that 
their sum or difference will also be approximate. In such cases 
it may be required that the limits of error of the sum or 
difference should be indicated. 

ExamfU, The numbers 4*36, 5*82, 5*04, and 6 39 aie correct 
to two decimal placr>. Find their sum and indicate the linriu 
of error. 
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Wc know that ihc limits of error of a decimal correct to two 
places of decimals arc ±'005. The operation of addition may 
now be performed in the ordinary way. The sums of positive 
and negative <lecimals on the right will give respectively the 
higher and lower limits of eiror. 

i 

4*36 jh *005 
5*82+*005 
5 04 ±*003 
(>'59±;pos 
2 liil± 020 

Thu^ tite sum is 21/11 with u possible error in excess or defect 
not exceeding '02. 

In the oroecss of subtiaction of two approximate decimals, we 
can get tnc maximtim dtlTetencc by subtracting the /eaf/ possible 
value of the .smaller quantity from the g^rm/esf possible value of 
the greater quantity, and the ininiinnm difference by subtracting 
thepossible value of the smaller quantity from the /^ntf 
posstblr value of the greater quantity. 


1 D 4 . Multiplication. —When wo speak of a ticcimal as 
being conrct to, s.iy, 2 places of <lecimals, wc mean that it is 
either gicator or smaller than the actual value of the decimal. 
It is, thercfoic, evident that when an approximate decimal is 
nniltiplicd by a ntnnbcr greater than unity the product is, 
relatively speaking, much greater or much smaller than the 

r roduct uf the real value of the decimal by the same number, 
n other words, the error is /Vcmwjf in the prockict. 


Ex amp t I. If *123 is known correct to 3 places, tind the 
limits of error in *123x67. 

As T23 is correct to 3 places, the limits of error arc ±*0005. 
Therefore the limits of ciror in the product *123x67 are (±*0005 
X67), or 4*0335. The product is, lliereforc, reliable only to the 
first pkice and there is a possible enor of 43 in the second 
place, while theic is absolutely no certainty about the third 
iplace. 

Again, consider the following cases : 

If 5*926 ft. is correct to 3 decimal places, 

then 5*926 ft X 10 ^59*26 ft. is correct to 2 decimal places, 

5*926 ft X too «592*6 ft. „ „ „ I „ place, 

and 5*926 ft X1000 ••$926 ft,, „ „ the nearest foot. 
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Hence, it is cleat* that if an approximate decimal known 
correct to a pven number of places is mnUipHcd by a de^nitc 
number lying between i and to, lo and too, loo and looo, etc., 
the number of places to which the product may be considered 
reliable is diminished by one, two, three, etc. But this pro¬ 
position will not nccc'>sarily hold good if the multiplier issilso 
an approximate decimal correct tr a certain number of places, 
as will be clear from the following example. 

• 

Exnmp-t 2^ The decimals 13*64 and S17 are coirect to two 
decimal places only. Find the limits of error in theii prmliirr. * 

By nccnal multiplication we find that the product is 1977 S 
coi cret to two decimal places. • 

Now, ilic limits of error of a dcritnal coirect to two places 
are ±*005. Tlierefoic 13*64 lies b^Uween 15*633 and 15*645. 
Similarly, JJ'iy lies beiwreu 8*165 ^*^ 75 * Hence the true 

])rodnct lies between 

15 645x8*175, or, nearly 127*90, 

and 15*635 X 8*165, tir, nearly 127 66. 

lienee the result 12778 is liable to an crior of about ±'12. 

105. Diviaion of Appro ximato Docimals.—As division 
is the itn*erse of multiplication the following n*sulis can he 
easily deduced The actual reasoning is left to the .student as 
an exercise. « 

(i) If an approximate decimal is divided by any number 
greater than unity? the error is Uimini^hed \t\ the quotient. 

(ii) If an approximate decimal known cot reel to a given 
number of places is divided by a detinite number lying between 
1 and 10, 10 and 100, etc., the number of places to which tlie 
quotient may be considered reliable is increased by one, two, 
etc. Blit, as in the ease of the corresponding proposition in 
multiplication, this is not necessarily true if the divisor is also 
approximate, as will be clear from the following example. 

Exampft. Divide 524*6 by 7*15, the dividend being correct 
to one and the divisor to two decimal places. Between what 
limits will the true quotient lie t 

The upper limit of the quotient will be obtained by giving to 
the dividend the greatest possible value and to the divisor the 
teasi possible value, while the lower limit will be obtained by 
giving to the dividend the least possible value and to the divisor 
the greatest possible value. 
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Now, tht limits of error of the dividend arc +*05 and of the 
divisor, +*005, 

The upper limit of ihe quotient*" 73*43 correct to 

7 t45 

2 decimal places and the lower limit of the 

■»73'3i correct to 2 decimal places. 

The true quotient, therefore, lies between 73*43 and 73*31. 


EXAMPLES. 110. 


{Examples la/:c/i orally^ 

Rend otV tin* hillovvin^^ inunhci^ correct to the nearest 
thousamL'i \ and name ihr si|;niiicant {iguics in your answers : 

1 . 75829. 3 . 30f7fi. 3 . 509708. 

Read (iff the folio win;* corioctlio four st^iuficant (ignres : 

4 . 37 HyiL 6. 8- 7 . 7 * 3 ^ 512 - 

• 8. 200972. 9 . 2‘(K)023. 10 . 034071, 11 . 0090628. 

Rend oh* the follmvinK miinbcis correct to 2 duciin.d places : 

12 . 5*87(»2. 13 . i 9 ‘ 3 f» 7 J. 14 . 0291. 

16 . <x» 5 Sj. 10 . 730729. 17 , 638, 

How many significant llgure^ ate tlicro in each of the follow 
ing nuiubois ; 

% 

18 , 79*087. 10. ’00753. 20. 3*8710. 

Rond off the following decimals con eel to the nearest 
thousandth : 

21 . 1*86427. 22 . *023748. 33 . 540072. 

24 . 6*31724. 25 . 9*382. 20. '^9. 

Read off the following lengths to the nearest *01 of a foot : 

37 . 3*14159 ft. 28 . *00789 ft. 20 , -0076 ft. 

30 . Read oft' 3456792 correct to the nearest hundred^ and 
80057123 correct to the nearest ibcusand, 

31 . Find the approximate value of 3*9281 (1) correct to the 
nearest wnt^ (2) concct to the nearest tenths (3) correct to the 
nearest hundredth. 

Name the significant digits in the following : 

32 . Calcutta to Delhi, 890 miles, to the nearest to miles. 

38 . Cawnpore to Allahabad, 120 miles, to the nearest mile. 



APPROXIMATION 


^93 


84 . Length of Equator, 24900 miles, to the nearest 100 myes. 

86. If roi were written for I'ooi, what error is made ? 

36 . What error is made in writing i fur '99S ? What h 
the error per cent. ? . 

87 , WImt error is made in wiiting to for 9 997 ? What is 
the error per cent. ? 

• 

The following quantities arc correct to the serofut tied mat 
plai.es : between what limits must the actual quantities lie ? 

38 . RS’63. 39 . 40 . 3'47 in. 

41 . 50*08 cm. 48 . 24*^0 lb. * 43 . 36*63 tons. 

In expressing tlie following quantities correct to three 
siginficant dibits *L\Tii\ (i) the absolute error, and (ii) the relative 

error. 

44 . *009001510. 46 . 849*83 miles. 46 . R207'74. 

47 . Express £tS* V' pounds and decimals of a pound 

correct to four significant tigures. ^ 

48 . Exptess 6 yd. 0 ft lo^ in. as yatds and decimals of a yard 
correct to three bigniflcaot figures. 

49 . Find a decimal that is within *oot of 

60 . Kind a decimal that is within 100009 of 

61 . Add together 53*078 in., 37 ^ 13 * "lu'! 7*364 in.* each 

length being correct to 3 decimal places. What is the greatest 
possible error in excess or defect ? 

62 . Add together 3 'i 92 i o'3o3* 1*014 and 5*000. If each 
decimal is correct to 3 decimal places, to how many decimal 
places can the sum be trusted ? 

63 . Subtract 6*05 from 8*62. If each decimal is correct 
to 2 decimal places, between what limits will the remainder He ? 

64 . The numbers 3*47, 2*90 and 3*58 are each correct to 
two decimal places. Between what limits will their sum lie f 

66. Find approximately the limits of error in the product 
of 80*42 and 5*16, each factor being true to the second decimal 
place. 

66. A boy writes 4 yd. 2 ft. for 4 yd. l ft. to in. ; what 
decimal place will be affected if these lengths are stated as \ard$ 
and decimals of a yard? Will the results be affected if they* 
are expressed correct to the third significant figure ? 


J. C. A. 13 
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, XXIX. CONTRACTED METHODS. 

lOA. Wc have seen in the previous Section that it is un¬ 
necessary to ^ivc a result eorrert to more than a specified 
nimiber of decimal places. Hence, in order to get the result 
c orrect to the required number of decimal phices, we reject un¬ 
necessary figures and employ contracted methods. 

107 . Addition and Subtraction.—To find an approxi- 
^ mate answer, correct to a certain decimal place, two additional 
places arc ordinarily required in addition and subtraction for 
the following reasons :— 

(0 ihe carrying ngure^n the first additional place may alter 
the required place ; 

(a) the carrying figure in the second additional place may 
alter the figure in the first additional place from below 310 
above 5, or from above 5 to below 5 «and thus increase or 
diminish the required place by I. 

HsampU i. Find the sum of •33674, *31783, 163, and 7*05t56 
^orrect to twe decimal places. 

(1) Long Method. 

•23^174 

•317^2 

7*05156 

♦ • • _ 4 

9*22613 The required answer is 9*23. 

(ii) Omitting all additional places. 

'23 The error in the second decimal place is 2. It 

*31 is due to the omission of the carrying figure 
1*62 from the ihiid decimal place, 

7*03 

931 

{ill) Taking one additional place. 

*336 The answer is 9*22. The error in the second 

'317 decimal place is x« It is due to the omission 
x‘62 of the Carrs*ing figure from the fourth decimal 
7*051 place to the third. 

9224 

^iv) Taking two additional places. 

•2367 

*3178 The answer is 9*23. 

1*62 

9'336o 


This is correct 
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TirawP'e t. Find the difTcrence^ between *6j2i and 'ooS 
correct to five places of decimals. 

Taking' two additional decimal places, 


"*3^13 ' 7 i 
•OiHSS t>8 

*^'2324 3...«••'12324. yl^rs. 

yrivi*7/V3. Find the sum of 72*65, 87^*8 and 4*02,true to 

6 Si^niticant fi^iues. * 

72*6565 I 65 

879 JS j 9 ' 

4*02 I 

‘"^5*4734 I •-•85 473s* 

Kxamp > 4. Find the value of i + + ,v% +.correct to 

3 places of decimals. 


1 M t'OOO 


090 


t 

t.2 

- 

1 

2 

1 

B- *500:000 

1 

1.2.3 

“ 

•5 

3 

- "166 

1 

l.’2 3 4 

- 

•i6666^i 

4 

= • 04 tj 666 

1 

l« 2 . 3.4 > 

A 

•041 't Vy 

5 

“• •o "«|333 

• I 

1.2.34.5.0 


-01S33I 

0 

= ’0015388 

1 


•001388 

•ooojigs 

1 

1 

j 

I.3.3.4.5.6.7 


7”’ 

I 

1.2.3 4.5-6.7-^ 

zs 

*000198 

1 

•000J024 

1 


’000024 


i. 3 . 3!4 j. 6 . 7 .» 9 


9 



and the expression 


■•171812... 

-1718, to 3 places. 


Here we slop at decimals equivalent 

to the succeeding fractions, the first six figures will be zeroes* • 
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Example 5. Find the value of 

I - * + r V: ” ; +.correct to 3 places of decimals. 

1.3 i.j.j **3 57 

[Adel up the positive and the ncfrativc terms separately to 
5 ]>laccs of decimals aiul then subtract one sum from the other.] 


I 

^•3 

\ 

i.3-5 

I 

i.io7 

i 

1.3.57-9 

r 


66 


1.3 57 an 


Positive 

terms 

i I coo 00 

rooooo 
3 

3 

•o'*666 
7 

•oo*)52 
9 

<1010; 

II 


Negative 

terms. 


•333 


33 


*001 


•009 


'000 

‘342 


09 

94 


i-of.7 7 i 

•342 94 

724 n 

I 

♦ • 

725, correct to 3 places. 


EXAMPLES. IIT. 

1 . Find the value of *0312+ *02^1 +'97<5 correct to four places 
of decimals. 

2 . Find the sum of 72, 3*0123 and '001234 correct to ihiec 
places of decimals. 

3 . Find th'MlitTcjcucc between *4325 R»d •o 5;64 correct to 
four places of decimals. 

Find the value, correct to 2 places of decimals, of 

4. l + + + 5. 1 + i +J + J+iV + *.. 

6. l + J + J + + 7. I+ + 5\ + ..* 

Find the value, correct to 3 places of decimals, of 
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Find the value, correct to 5 places of decimals, of 


10. •35 + C25)' + C25)H- 11- ‘■•■,'-, + 1 I - + 

1.3 1.35 i.3o7 

11 II II II, 

j 2 2* ^3 2* 4 2* 

111 

[First express as decimals -a, ..., ll»cn divitle llic lesuUs 

resix-'ctivcly by l, 2. 3,..., and add.] 

14 1111 it II II, 

i'5y S’V’’?' 3 ^'*'*)’ 

Fuul iho value, corjcct to 3 placc> of derimals, of 


14 . 1_ ^ +_L . ' +... 

10 10^ lO* 


11 1 . 
16 . 1 — + — 

1.3 1.3.3 f.2.3.4 


1ft ' * * * JL * * 4. 
i‘5"3*5« + 3 5*^V5^ •• 

Note. The following; al)(cbraical mcthotl may he mtd wiih 
advantai^'c when each teim of the series is ihcpioduct 
of the preceding tcim by a coiidiaiit proper fraction, jiositivc or 
ne>;aiive. 

Example i. Find the value, conect to 4 decimal places, of 

.1 1 1* . 

Let 5 denote the sum of the series. Then 

0.11 I . 

•^“^+35+25*+25'= 

multiplying both sides by ^ (the constant multipltcr), we have 

1 c 1 1 1- J. 

Hence, by subtraction, 

or ; 

/. -S’— 1 { - s *0417. A»s. 

Example F ind the value, correct to 3 decimal places, of 

i + 

Let 5 denote the sum of scries. Then 
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multiplying both sides by(the constant multiplier), we have 

Hcncc, by subtraction, i, 

or 2^-1 : 

Attt. 


EZAUPLES. lift. 

Find tlic value, correct to 5 places of decimals, of 





2. 

I I I 

^ 50* 

It i 


111 


4. 

t -+ „ - - -V 

20 20^ 20» 


CONTRACTED MULTIl'I.lCATWN. 

• • 

10ft. The folUnvinfir rule will shorten the process of multi|i 1 j> 
cation when the product is required only to a certain numbci 
of decimal places. 

first express tlic imiltipHcr (tf necessary\ so that it may 
have only one ligure before (he decimal point, and make the 
corresponding change in the ntultiplicand. This can be done 
by moving the decimal point in the multiplier to (he right or 
left and moving the decimal point in the multiplicand also 
an equal number of places to tltc left or right. Hegin (he 
multiplication in the reverse order, that is, from the left hand 
figure of the multiplier using the last hgure rejected in the 
multiplicand for canning. Do not set down from this product 
with the last figure rejected but carry its nearest (cfi* to the next. 
Oo on rejecting from the muhiplicaod the last figure from the 
right after each successive multiplication, using them, however, 
for carrying purposes. 

Since in multiplication we have to add the various partial 
products, to find the complete product, it U necessary to work 
with two additional places so that the result may be sufficiently 
accurate. Other unnecessary figures may be crossed out The 
method will be fully illustrated by the following examples. 


^*Thst ii# carry i if (he prodoet ta a minber from 5 to 14 ; carry a 
If it if from 15 to as $ cany 3 il It is from as 10 34 ; etc. ; if the product 
ft 4 or lev, we ignore it 



CONTRACTED METHfDS 199 

ExampU i. Multiply i23'o52348 b/ 7x53286 correct to 2 
decimal places. 

In order to get one figure before the decimal point iirthe 
multiplier, we multiply it by 10, and to keep the product unaltered 
we divide the multiplicand by 10. 

Hence 133052348 x 7153286-12-3052348 x 7153286. 

liJPjXW«X7*iS3286 

8 6 *1 36 el 
1*2305 

•6153 

369 

25 

I o 

_I 

88*0229; 

Work to />., 4 decimal places. 

Draw a line below the multiplicand and a barrier line after 
4 decimal places, figures beyond which, 348 are unnecessary 
and are, therefore, crossed out, but the figure 3 is multiplied 
order to see what fijttre should be carried. 7 X3—21, x is not 
written but 2 is carried. 7x2-14, 14+2 —16 ; the figure 6 is 
written down and i is carried. 7X 5—35, 35 + 1—36 \ the figure 6 is 
written down, and so on. The first line goes immediately below 
the multiplicand. 

Before multiplying by i, the %ccond figure of the multiplier, 
the last figure \ of the multiplicand is rejected. There is 
nothing to carry as the product of x and 2 (rejected) is 2, which 
i*^ less than 5. The product of x and the multiplicand is then 
placed just below the first line. 

Again from the multiplicand the last figure $ is rejected. 
But this cannot be neglected for 5x5—25 ; therefoie 3 is carried. 
5x0—0; 0 + 3—3; figure 3 is written down. The product 

is then placed in the next line. 

[Proceeding thus, it is clear that each succeeding product 
comes one place further to the right, one place further 
beyond the barrier line ; therefore each time one figure can 
be rejected from the multiplicand and considered only to find 
carrying figure.] 

Add the partial products. Thus tbe product*88*02 correct to 
two decimal places. 
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Note 1 . The mcthAJ explains itself as the work in full 
given below will show. Tht figures in italics are those' that 
have been omitted in the contracted work. The work in full 
will h\so enable the student to visualize the amount of labour 
saved by the contracted method. 

Full work. 


I 34Hx7‘iS3^86 


81) 130“> 


product by 7» 

1-2305 

-V/'? 

. ii 

•6112 

tiy./O 

•05, 

X) 3 ^i 9 

JS 7 " t 4 , 

•003, 

*0024 


X) 002 , 

•0009 ’ 


*00008, 

'OOOO 


*000006, 




Noto 2 . As in the case of culinary multiplicatiottf it is 
ronvenirnt to take as the multiplier the number which has thu 
/ew^r fj/n'/ive digits. The form ol thv multiplier when it has only 
one integral figure is railed the standard form. It should 
he observed that when the multiplier U brought to the standard 
U\rm and the compensating change is made in the multiplicand, 
the decimal points move in t^fpoute directions. 

Moto 3 . As the most common mistakes in working with 
clecinials arise from the misplacing of the decimal point, the 
student would do well, before proceeding to find the product, to 
make a rough esiimair of the answer, so that any large error 
due to niisplaccineiu of the decimal point may be readily detected. 

IToto 4 . In many cases it t> butricient to work to only one 
place more than the lequired number of decimal places. 

Example 2. Multiply 2<)*83{by *00727 correct to 4 decimal places. 

\^Rough Estimate. The picUuct should be IcbS than *29.] 

Here 29*82 X *00727 «*029810 X 7*27,. 

•029,8:210x7*27 

*208 7 4 
596 
209 

•21679 

/. The product correct to 4 decimal places is *2168. 

10 t>. After a little practice it should be easy for the student 
to perform the multipHcatioo by taking the digits of the 
multiplier from left to right and without placing it under the 
multiplicand. But if it is still found inconvenient the following 
process may be used. 
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Reverse the multiplier itself. Strike out ihc decimal point 
and place it under the nniltiphcaDd »o that the units’ figure in 
its altered form may fall just to the left of the barrier line under 
the last retained figure of the multiplicand. Now multiply from 
the right. The remaining work is the same as explained before. 

It should be cU*ar]y understood that this process is 
a variation of the Hrst and no new principle is involved. 

♦ 

Example t. Multiply *13005 by 35*6;S7 correct to 3 places of 
decimals. 

' ^ 

[Rt Estimate, The pioduct should be less than 26 x *13 or 3*38.3 


\Vc take *13005 as the multiplier a> U contains fewer ctTective 
digits. 


Hvic 35*6957 X *13005*3*56957 X 1*3005. 

(i) (ii) 

Taking digits of multiplier Reversing digits cf 

ill revcr&c oidcr. lotiUiplier iiscif. 




2 ;o)^. 9 SJx *‘3005 5 ooji 

3* 5 6 96 2*5696 

•7709 -7709 

^ 3 ; A .3 


3-3418: 3 ‘ 34 i*^, 


The product correct to 3 decimal places is 3*349. 

Examples, Find the value ^ of 80^1251x0*6317, correct to 
three significant digits. 

\Jii^ugh Estimate, The product should be a little more than 
Sox*6 or 48*0. It is clear, therefore, that in the integral pait of 
the product there will be two figures, and as the product is 
required correct to three significant figures, it is to be correct to 
one decimal place.] 

Now, 80*6351 X06317—S-odasi x6"3t7. 


(i) 

(ii) 


8 *0 6 


\ s ^ 

71 36 

48 -3 r! 

48 ‘3 7 

2 ‘42 

2-42 

8 


6 

6 

50*9 3 

50-93 


m 


The product correct to 3 significant digits ••so 9. Ans. 
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Note. The method of finding approximate products whea 
recarrijig decimals are involved is the same, for we may extend 
^le recurring decimals to the required number of places. 

For example, if we have to multiply o'^yjby 30*53, we write the 
product in tlie form 5737373«*« x 3t)S2, and then proceed as before. 


CONTRACTED •^DIVISION 

i 

200 . The following rule will shorten the process in division 
when the quotient is required to be correct only to a certain 
number of decimal places, , 

First express the divisor (if necessary) so that it may 
have only one figure before the decimal point, and make the 
corresponding change m the dividend, by moving the decimal 
point both in the divisor and the dividend an equal number of 
places to the right or left as the case may be ; and determine 
Ky inspection (or by taking one step in the ordinary way), how 
many figures there will be in the integral part of the quotient 
Inf die divisor retain (from 1 he left) one more than the number 
of ligurcs there are to be in the whole quotient—integral part 
as well SIS decimal ; and in the dividend keep as many figures 
as are needed to take the first step of division. I’locecd one 
step with this new divisor, but to the product of its first figure 
by the (|tiotient*rigure, carry the manst /rv/ from the preceding 
figure. Instead of bringing down a figure to the remainder, 
strike off another figure from the right of the divisor, and 
proceed as before, until no figure is left in the divisor, taking 
care, however, when multiplying, to use the figure last rejected 
for the purpose of canying number, if any. 

If the number of figures in the divisor be less than the 
number of quotient figures to be obtained, proceed in the 
ordinary way inuil the number of quotient-figures still to be 
obtained is one less than the number of figures in the divisor. 
An soon as this happens, instead of brioging down a figure to 
the remainder, strike off a figure from the end of the divisor, 
and then proceed as in the preceding case. The difficulty may 
also be met by*affixing to the divisor as many ciphers as neces¬ 
sary to be rejected successi>*ely as already stated. 

When, by inspection, it is found that there is no integral 
part of the quotient and there are ciphers just after the decimal 
point in the quotient, subtract the number of ciphers from the 
total number of decimal places required, and take the remainder 
as*thc number of decimal places r^uired in the quotient. Then 
proceed as above. 
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Since addition does not enter into the operation, two 
additional places need not be considered, only ofte additional 
place beyond the required would be sufTiciciu. 

Note. The student should remember that when the diviror 
is brought to the standard forrn^ ind the compensating chan^'c 
is made in the dividend, the decimal points move in the samv 
direction. i 

Ex<*mp!r Divide 67*31429 by ‘414323 correct to the first 
decimal place. 

In order to get one figure before ^the decimal point in the 
divisor, we multiply it by 10, and to keep the quotient unaltered 
we multiply the dividend aUo by 10. Hence the (piotient 

673M429 
" •414323 **444323* 

lly inspection we see that the ({uotient >^ill contain //rriY intc^ 
gral figures. These together with one decimal frKtirc, and onk 
additional figure, make ,/*v^ figures to be obtained by division. 
Retail, only 3 figures in the divisor from the left and cross out 3. 

1^-47' 

41432 

25 « 82 , 

. 24859 

1033. 

S29' 

194: 


Since do figures are required in the dividend after hundredths, 
draw a barrier line after hundredths and cross out 29. 

(6 hundreds-s-4) gives i hundred. There is nothing to carry as 
the product of x and 3 (crossed out) is 3, which is less than 5. The 
product of X and the divisor is then placed below the dividend. 

Again (25 tens 4-4) gives 6 tens. If the divisor 44432 were kept, 
work would pass beyond the barrier line. Therefore reject 2 and 
have 4443 as divisor. 6x2«i2, carry 1. 6x3«i^ and x, I9i 
Write down 9, carry I, and so on. 
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(iounhs^4} gives 2 units. To keep the woik to the left of 
the barficr liaei reduce the divisor Co 4*14. 

^19 tenths -:-4) gives 4 tenths. Divisor is now 4*1. 

^(39 hundredths 4-4) gives 7 hundredths. Divisor is now 4. 

Therefore the quotient correct to 1 decimal place is 162*5, 

Example 2, Divide 2*9431542 by 325*3 correct to six decimal 
places. 

• Thcq,.oiicnl=*:’«'-542^-o2943l542 

3*5-3 3-a53 

r»y inipcetjon wc sec that in the quotient two ciphers will 
follow the dcchnal point. Hence U +0 5 figures must be got 

by division. This reepnres in the divisor five figuics. Since 
divisor has four figiiresi one cipher may be added to the right 
Now divide as before. 

•0090475 

y?Si9) ‘t»2943i5 4d 
» ^ 9^770 

*545 

1301 

244 

328 

16 

t6 

— • 

'Fhe quotient correct to six decimal places is *009048. 

EXAMPLES. 110. 

(Answers should be given correct to the required number of 
places.) 

Multiply 


1 . 

*1-1324 by ’345721 

to 3 decimal places. 

2. 

•32504 by 13-0254 

to 3 *«• 

3. 

•453 by -01694 

to 4 ••• ••• 

4. 

37576843 by 3-14159 

to 1 .place. 

5. 

7ix>3275i by 2-6719238 

to 2 places. 

6 . 

65-00763 by *9876 

to 3 

7. 

•03281674 by 234781 

to 3 


•0008127 by 4837716 

to 3 *•* ••• 

9. 

4'5^i by ^07408 

to 5 





205 


COKTRaCTCD METll^US 


to I 

to 4 

retaining 4 
ictaining 4 
corirel to 3 
correct to 3 
correct to 4 


to 5 decimal places. 

place, 
places. 


10. 6*2438 by 3*8346 

11. 4'6»3 I4’2g3 

12. r 8 i 357 by 0785 

18 . *01385 by 61*37 
14 . *346875 by •119808 

18 . 3274 by *32056 

10. •34«by 3‘2|3 

17 . '00926347 by 28 o'435 
16 . 421*619 by *547 correct to tlie nearest integer. 

19 . 7087009'I by 404 correct to the nearest million. 


Divide 


20. 

76-=307 by 47‘«3345 

to 3 clc 

21. 

y3706 by y7!J4^ 

10 3 • 

22. 

32791 by 20-67 

to 3 . 

23. 

378-3=5 >^y 3073* 

to 2 . 

24. 

yj78o2 by 312*32 

103 . 

25. 

72S389 by 3-76 

(0 4 

26. 

3892 762 by 7-343 

u* 5 * 

27. 

23-78934 by *00289 

to 3 

28. 

>3-3346891 by -01234031 

to 2 . 

29. 

132-405678 by -000122134 

• to 2 . 

30. 

•5 by 76*9«342, 

to 4 . 

31. 

■0003738028 by *0476 

to 5 . 

3?. 

3-735 by 13-331 

to 3 . 

33. 

1-82357 by -0785 

to 3 . 

34. 

•32165 by -35216 

to 4 • 

36. 

1-59587 by 4-3062 

to 3 . 


c 


imal places. 


5501. In order to find the continued product of three cpian* 
titles, tiist %ve should find the product of the first two ([uantitics 
and then the product of this product and the third quantity. 

Example u Find the continued product of 127053, *003725 
and 4*532 correct to three decimal places. 

[Rvu^A BstimaU. Tlie product should be a little less than 
i 3 xji*ooX 5 or ’26.] 
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Wc take for the multipHcand here 127053 which contains the 
largest number of significant di^tits. Reducing first the muUi' 
plici s u> the standard form and making the compensating change 
in the multiplicand we have 

• I27053>^ *o03725X4-532«-0I27053X3 72SX4 53«- 

11 CM* the pr<Hluct of the multipliers is roughly 4x5 01 20. 

Uunce (he muMipIicand will m the final result he multiplied 
]>y a number tying between 10 and 100. We therefore retain in 
the multiplu:an<l hott decimal figures beyond the number required 
in the answer, that is, ( 34 - 2 ) 01 5 decimal places. 

• 

We first find ilic product 127053X *003785, that is, •0127053 
X3725 to ( 3 -p 3 )or 5 decimal places. 


(i) 

•o 1.2 7,0 
03812 
889 

25 

•04733I 


«X 372 S 


(ii) 

•01370 
_ S 273 
"03812 
'00S39 
•00025 

^ 4732 ^ 


S 3 


Next we find the produce of *04732 and 4*532 to 5 decimal 
pi aces. 

(i) 00 

•04732 

•18928 
•02366; 

•00142 

9] J00009 


047.32iX4-532 

•:892s; 

2 36 6‘ 

142^ 


'3 1 44 5 * 


• 2 i 445 i 


the product correct to three decimal places is *214. 
Example 2. Find the value of correct to 


4 decimal places. 


[C. U, 1918.] 


\^Rcugh EstinutU^ The answer should be about or *3.] 
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Here 0-345^.7 x 07345^'= '034567 x 7-3456. 
product to 4+2, r'.f., 0 decimal places. 

. 034^7 x7-345f. 
•2419-.9 
10370 
13 S 2 I 

»73 

20 

•Tfiyu- 


We firstlfind this 


Ndw iha xiven expr. 


•253914 2*53914 


0''r345 ^7345 ■ 

!>y inspfction we s»ec t\m ihcic no digit in ibc inlcj^ral part 
'of tbe ({uotient. Hence tiic number of digits required is 4 + t*«S. 

*37703 

6 7J.4J.)2 53y>4 
202035 

S««79i 
47 I 4 J 

4737 

4714 

23! 

20 


the answer correct to 4 decimal places is ‘3770. 


EXAHPLES. 1-30. 

Kind the value, correct to 3 places of di-cimals, of 

2 . •15304X 10-25 X i-2oC. 

- -12345 X-51234 

•45123 ■ 


[/fitii Change -3486152 and -28501 to 3-48662 and 2 8501 
respectively. Multiply -608175 by 2-8501 correct to 5 decimal 
places. .,TheD divide 3-48662 by the product correct to 3 decimal 
places.] 

Jja34S _ 

•23451X-34SI2’ 


1. •023045X2-03X1-32. 
32-302 x23-54 
36-403 

6 _!34*.^'®_ 

■28501 X-608175 ■ 
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XXX. PRACTICE. 

«4)3 An aliquot part of a quantity is a quantity which can 
be expressed as a fraction of that quantity, having unity for its 

numeiator. 

Thus 4rt., being } of Ri, is an aliquot part of Ri ; 3/. Orf., which 
is jt of £ I, is an alUjuut part of £,\. 

Table of Aliquot Farts. 

Of a Found. 


Of a Bupoo. 



« iU. 

4^' 

ej R. 

ia. 

- iU. 

7a, S/. 

^ i Jt. 

\a, Ap* 

- V* 

ith 

It* 

Of an 

Anna. 

t ' 

/ • 

»■» 4<i. 

4A 

I-S i<J. 

ifi- 

ia. 

zp. 


1/5. 

» Vs‘»* 

Of a Cwt. 

2 qr. 

= ^ cwt. 

1 qr. 

" J cwt. 

l6 lb. 

« i cwt. 

4 

14 lb. 

= J cwt. 

Of a Quaxtor. 

14 lb. 

- i qr- 

7 lb. 

“ J qr. 

4 lb. ' 

t- 4 qr. 


3 lb. 8 oz. 
2 lb. 

1 lb. 12 oz. 
1 lb. 


I or. 

- hi- 

6r. 8i/.' 

- hi- 

5^- 

- u- 

4^. 

« u. 

3/. H 

- hi- 

7S. 6f/. 

kl- 

ts. 

•• V« 1- 

IS. Stl 

“ A l- 

IS. 4f/. 

- A.£. 

I s. id. 

Vj l- 

IX. 

" a'n 1- 

Of a 

Maund. 

20 sr. 

— i md. 

10 sr. 

■» imd. 

8 sr. 

“ 1 md. 

5 sr. 

=•- J md. 

4 sr. 

.‘Vb ‘“‘I- 

7 sr. 8 

ch. - A md. 

7 $r. 

"5*0 md. 

1 sr. 4 

ch." a'j md. 

I sr. 



Of a HUe. i 

4 fur. ^ i tni. 

3 fur. *• i roi. 


or a Shilling. 


(*d. 

•» 

is. 

Ad 



id 


i-t- 

7d 

- 

iJ. 

l^d 


if- 

id 

• 

A*- 


Of a Ton. 


20 cwt. 

■■ i ton. 

5 cwt, 

" i ton. 

4 cwt. 

- 1 ton. 

2 Cwt. 2 qr. 

J ton. 

2 cwt. 

= A ton. 

i cwMqr. 

-A too- 

! cwt. 

= A ton- 

Of a Seer. 

• 8 ch. 

» i sr. 

4 ch. 

- isr. 

2 ch. 

“ i sr. 

1 ch. 

= A sr. 

Of a Foot. 

6 in. 

= i(L 

4 in. 

" ift. 

3 in. 

" ift. 

2 in. 

" ift. 

i4 in. 

- Ht. 
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Of a Found. Of a Furlong. Of a Month. 



(Avoir.) 


t to yd. - 

\ fur. 

1 wlc. 

— 

k 

ma 

8 

os. « 

iib. 

55 y<i- 

Hur. 

2 wk. 
15 d.!. 


i 

i 

ma 

ma 

4 

oz. 

iib. 

w —^ -—— - 

-- 

10 (In. 

- 

1 

mo. 

2 

02. 

Jib. 

Of X Yard. 

Of a 

Week. 

1 

ox. 

A lb. 



3j da. 



wk. 




I ft. 6 in. 

* yd. 

1} da. 

• 

J 

wk. 




I ft. - 

J yd. 

' I da. 

1 


i 

wk. 




EXAMPLES. 

121. 








(finxL) 







Read off as 

aliquot parts of Ri ; 






1. 

ia. 

2. 

2a. 3. 

Sa. 4/». 4. 

2a. Sp. 


6 . 

la. 

6 . 

6A 







Read olT as 

; aliquet parts of ; 






7. 

lor. 

8. 

5/. 9. 

s. 

10. 

6 s. 8./. 


11. 

sr. 6ff. 

12. 

IS. ^d. 







Read off as 

aliquot parts of 1 md. 






13. 

10 sr. 

14. 

8 sr. • 16. 

4 5r. 

10. 

2 sr. 

8 

ch 

17. 

8 ch. 

18. 

2 cb. 







Read off as 

aliquot paits of 6<f. 






18. 

20. 

20. 

I a. 6/. 21. 

9A 

22. 

4i/>. 




Read off as 

aliquot 

: parts of la. 6/)« 






23. 

9^- 

24. 

ip. 25. 


26. 

ip. 




Read off as 

aliquot 

t parts of 2x. 6</. 






37. 

IS. yi. 

26. 

10^ 20. 

5<< 

SO. 

lid. 




SOS. Simple Practice is a convenient method of finding', 
by means of aliquot parts» the cost of a simple qu^niiiy^ when 
the cost is given of the unit-quantilyi in terms of which the 
simple quantity is expressed. Simple Practice is, thereforCi also 
known as Multiplication by Aliquot Parts. 

Example. Find the value of 33 cwt. of wheat at R3. ia. 
per cwt * 


J. C. A. J4 
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Compound Practice i$ aconveaient method of finding, by 
means of aliquot parts, the cost of a compound quantity^ when 
the cost is given of one of the units, in terms of which the 
compound quantity is expressed. 

JSxnmpie. Find the value of 7 cwt. 3 qr. of wheat at R3« S/r. 
per cwt. 

SIMPLE PRACTICE. 

S04. The following examples will explain the method of 
Simple Practice. 

No rule can be given for determining what aliquot parts 
should be taken. A little ptaciice will soon enable the student 
to select the most convenient. 

Example l. Find the price of 13 md. of rice at R3.13/1. 
per md. 

R. a. p, 

a3 . o . Oopricc at Rt per md. 

_3 

69 . o , o* price at R5 per md. 

8a.»j^ofRl n . 8. 0^ „ „ Ha. „ „ 

of 8/?. 5 * *2. „ „ 4n. „ „ 

of 2 , 7 • o* ,, „ 1^. II 

of la. n * 6“ „ „ 6/), „ „ 

“Jof6/J. __ ft .! ti M 

.U88 . 12 , 3«price at R3. 13a. per md. 

Note I, Since R3 . 13.9 is the difference between R4 and 
2rt. 3 /'m a shorter method would be to find the price at 2a. %p. 
|>er md. and subtract it from the price at R4 per md. 

Thus R a. p. 

23 . o . o 

4 

92 . o , o=priceAtil4 permd. 

3 • 3 •_9_=* M <) 2«*. 3/*" j» II 

Ri)8 . 13 . 3-price at R3. 13a. g/J. per md. 

R 

33_. _o_ ._o 

34.^1 OfRl. 3 .14 . O 

3/».-lr of 3fl. _s • 9 

R3 . 3 . 9"price at««. per md. 
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Example Find the cost of 9 articles at its, 6/4 each. 
Firs/ Method : 


lOX. 

2 /. 

(id. 


4 of loj. 
} of 


I- s. d. 

9.0. o-cost at jCi each. 

_ _ lO 

90 . 0 . oncost at ^10 each. 

4 . 10 . o-f „ „ lOJ. ^ 

18 . 0« „ „ 2t. „ 

_ j4 •_ 6 = » „ (id. I, 

Z 9 S • • 6“Cost at .^la I3J. 6<i each. 


Note 2. Shorter thus 

Serund yTtlhod \ £, 

') 

10 

90- 

Cl- 4-S 

lor. ria; 

'‘i;95'625 

30 


lOJ 

is. til. 


.« 4 of 
I - i of 


J. 12-500 
13 

il 6 -9 


I0f.-J6f.^l ;3r.6f/.>^ of iw. 
cost at Cl each. 

'Cost at /lo each. 

■ i> » loj. „ 

' »* n <« 

cost at .^10. tar. td. each. 


C 9 S- 6</. 


Examp'.c 3. Find the value 0^13^ cwt. at II7. loa. 3/». per cwt, 




R 

a. 

A 







13 

8 

. 0= 

•f 

value 

at Rl 

per 

cwt. 



94 

■'8' 

/ 

* Ob 

value 

at R7 

per 

cwt 

c»a.' 

iofRt. 

6 . 

12 

. Ob 

II 

» 80. 

n 

11 

2//.' 

t of 8 a, 

I ^ 

11 

. Ob 

>1 

» 

n 

•I 

3Ai 

1 of 2a, 


3 

• 4i- 

n 

r.y*- 

il 

>1 


Rto3 . 

2 

. 44= 

value 

at R7. 

loo. 

per cwt. 


Or thus 


8n. 

2 p. 

IP- 



R. 

R. -1484375 

13-5 

16 

7 


945 

12 

lii?? 

/• 4-500 


•310937? 
RI03-I484375 


Ant . R103. 30 . 4|^. 
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Example 4. Fmd the value of 4a| things at x6i« eacbu 





£■ 

J. 

d. 








4a 

• 13 

. 4 

-■value at 


tach. 

KM. 

of 

/I- 

^ 4 * A 

21 

. 6 

. 8 

-»value at 

tot. 

each* 

5^. ; 

of 

iar« 

10 

• 13 

• 4 

“ n 

ti 

Ss. 

If 

\s. 

of 

5^- 

2 

, 2 

. 8 

i* 

n 

JS. 

If 

2rf., „ 

of 

IS. 


7 

. 

tf 

If 

2 /f. 

II 

irf. i 

of 

2d. 


1 

. 9 k 

" •> 

If 

id 

If 

kit 

of 

K 1 



*oJ 

»• 

If 

k 

If 




^34 

. i2 

• 5i 

-■ value at 

i 6 t. 

2|</. each 



EZAMFIiES. 

182. 

Find, by Practice, the cost 

of the 

following articles : 

1. 

400 at R3. 4a. each. 

2. 

375 at £t. s#. each. 

3. 

789 at la. 

4. 

72S at 3d 

6. 

439 at 3^. 

6. 

399 at £a. as. 

7. 

874 at 60. 

8. 

723 at iSf. 

9. 

939 at R2. no. 

10. 

375 at Ad. 

11. 

475 at 13a. 6/>. 

12. 

343 at 2x. 6^f. 

13. 

500 at 7a. 3fi. 

14. 

94 * at 7f. 3d 

15. 

700 at lOo. 4kp. 

16. 

374 at sirf. 

17. 

321 at Rl. 50. 

18. 

230 at £7. los. 6d 

19. 

366 at R7. tin. 

20. 

767 at ^io..8x. 8</. 

21. 

839 at R5. I3rt. 4/. 

22. 

339 at 14X. lo^tf. 

23. 

454 at R15. 7a. to^p. 

24. 

900 at £so. III. 9 irf. 

26. 

900 at R42. loa. jkp. 

26. 

5013 at ^55. 191. i^d 

37. 

768 at Rx9. 9.2. 3Pt\e. 

28. 

1010 at ;£ll. IIX. Ilj/f. 

29. 

S760 at R21. 14a. 3 /rVr 

80. 

4596 at I2X. old 

31. 

555 at R89. 3a. sifi. 

82. 

3111 at /12. I2J. 3j(f. 

33. 

8001 at R80. Sa. 8^. 

34. 

10000 at £7. 17s. iij(f. 

36. 

346^ at R8. too. 8>. 

36. 

* 7 ? at ^8. i6f. 7ld 

87. 

703I at B29. 13a. 4i/). 

36. 

301^ at £2. iss. 7ld 

39. 

821) at R41. 70. 5^. 

40. 

442 | at £76. 7s. Aid 

41. 

600-;*, at Ri3. 120. 2>. 

42. 

249^0 ttt ;£2 o. ax. 8 iif. 

43. 

39 'S at Ri. 13a. 4^. 

44. 

8475 ai.^2. 15X. 9d 

46. 

101*575 at Rio. 90.6/. 

46. 

10*875 at £2. 17X, told. 
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COMPOUND PRACTICE. 

fSOS. The method of Compouod Practice is illustrated by 
the following examples. 

Example i. Find the price of 15 md. I3| seers at Ri. 5<i. 

per md. * 

I R- .a- A 

I 3 . Is . 3 -price of i md. • 

_3 



•r 

. IS . 9 


% 

1 . 

.s 

10 seers | 1 of i md. 

' 34 

. 14 . 9 —price of 1$ md. 


9 -* 31 “ » » to seers. 

3^ seers : ^ of lo seers 


* • , 3 ll- .. „3i seers. 

1 

1 

B35 

• 10 . 4|^-price of 15 md. 



13 ^ seers. 

Example 3. Find the cost of 3 tons 3 cwt. 3 qr. 5 lb. at ^15. 

17s, per cwt« 

c- 

s, 1/. 

2 tons 3 cwt*43 cwt 

»5 

. 17 • 0 »cost of I cwt. 



10 


158 

. 10 « 0 



4 


i 634 

. 0.0 »CDStof 40 CWt 


47 

.11 .0 * „ „ 3 cwt 


681 

. tl .0 - „ „ 43 cwt. 

3*qr. 1 of 1 cwt 

7 

•>8.6 = „ „ 2 qr. 

I qr. t of 2 qr. • 

4 lb, :# of I qr. 
z lb. I ^ of 4 lb. 

3 

• 19 • 3 ™ >1 M I qr. 

»t • 3? = » » 4 lb. 

* • 9 |it“ n » 1 lb. [s lb. 


'^694 

. 2 . io|}=cost of 2 tons 3cwt 3qr. 

Example 3. Find the value of 25 sacks of floufj each wr*ighin^ 

3 md. 10 seersi at R5. So, per mauad. 


R. 

a. p. 


5 

,8.0 rvalue of r md. 





! 16 

» 0 « 0 a 3 md. 

10 seersof i md. 

1 * 

.6.0 » ,,10 seers. 


17 . 

, 14 • 0 "Value of 1 sack. 

5 


89 . 

6.0 



_5, 


R44b . 14 . e -value of 3$ sacks. 
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EXAMPLES, l^a 

Fine!, by Practice, the value of 

1. 7 nid. 15 seers at U3. 7/1. *1/. per md. 

2. 9 iT)d. lyi seers at U4. ton, per md. 

8. 27 cwt. 2 (|r. 7 lb. at ^3. 7? 6il per cvvt, 

4 . 11 t<ms i.i cwt. at /5. 17s. ir/. per ton. 

6. J7 tons 15 cwt. 2 qr. 21 Ih. At /*3. ijr. 97. per cwt. 

0. (t tons 3 rsvl. 2 qr. 24 lb. at 179. 77. per cwt. 

7 . 2 tons 13 cwt. 3 qi. 7 lb. at /i. 4//. per cwt. 

8. 3 iml, 27 seers .S eh. at Kio. K/, per nul. 

0. 7 iihI iM seers 9 <*li. at I{i3. ya. ifi. per md. 

10. S md. 3 seers 12 eh. at 3//. 4/. per seer. 

11. 1 md. 17 seers 10 eh. at 7*;. 0/. per seer. 

12. 4 cwt. 3 qr. t4 lb. at /i. I3<. 4//. per ton. 

13 . 7 cwt. 2 <ir. 21 lb. at per ton. 

14 . 3 tons 17 rwt 3 <|f, 13 lb. 12 ot at ^1. iHr. 97. per cwt. 

IB, 3 md. 37 seers 12 eh at 7^. 67 . per seer. 

10. 2 tons 7 cwt. i qr. 13 lb. 14 or., at K9. ii<i per qr. 

17 . 7 sacks i>f iloin, each 3 nul. 15 seers, at H7. io^<. per md. 

18 . 24 bales of cotton, each 5 cwt. 2 qr., at i6.r. 7*J7. per cwt. 

10 . 3; chests of tea, each t nul. 17 seers 9 eh., at USo. 12./. 
per md. 

20. 321 boxes of coffee, each 1 cwt. 2 qr, 31 lb., at ^7. i 3 < 
per cwt. 

21 . Find the total produce of a field of j ac. 310,25 po. at 
3 qr. 6 bus. 2 pk. per acre. 

22 . Find the produce of 2 ac. 2 ro, 88 sq ycl. at 7 cwt. 3 qi. 
14 lb. per acre. 

23 . Kind the price of 29 yd. 2 ft. 9 in. of silk at 7^. io| 7 . per yd. 

24 . Find the weight of 231 bales of cloth, each weighing 
2 cwt. 2 qr. 14 lb. 

25 . Find the weight of 329 boxes, each weighing 7 md. 
27^ seers. 

20 . Find the tax on ^329. 151. at l.r. 7|7. in the 

27 . Find the tax on .£3090. 8/1. at ta, 4^. in the R. 

28. Find the cost of 5 qr« 3 bus. 2 pk. of oats at £2, 141. 47. 
perqr. 
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29 . Find the price of 13 galL 3 qt. pt. of milk at R3. SiC. 
per gallon. 

83 . Find the value of 335 cwi. at 5i. 7«/. per ton. 

81 . Find the value of 257 things, 10 of which cost Rj. <)<r. 4 /^. 

82 . Find, to the nearest pie, the rent of zyyy^l bighas at 

« 3 . Ju. 9/. per bigha. . 

33 . f ind the vaUieof i tonni cvvt. i qr. 11 lb. at .£6*285*pcr ton. 

34 . Find the divtdenl on 11514*). I2.r. ai 14#. in the H. 

35 . If a nun*s debts amount to H. 179 JS* M'N nnd he c#n 
pay only 4^/. for each iitpco, how much do his cieditors get ? 

X.\X 1 . .SQU.AKi: ROOT. 

:\ number whose square is equal to given number n 
called the square root t>t iliat number. TIuid 3 the square 
root of 4 ; 3 is the squatc tool oi y. 

The sf|uarc root of a niunber is indicated by llie symbol 
placed before it. Thus indicates ibo S'/uan* rtwi 0/ 4, that 2. 

207 . A number whose square loot ran be cvprcsscd exactly 
either by a wliolc miinbcr or by a fiactiun is culled a porfeot 
square. 

Noto. it may be noticeil that, no number, integral 01 
decimal, which ends with 3, or 3, or 7, ut S, is a pci loot square. 

288 . When the squ.irc ifwi of a uhr«h* nmnlK'i uhichi-. .i 
pcrf'Ct squaie dors not exceed 20, we ohlaiii it fiom ilu* mul*i[ili* 
cation table. Tlius fiom the l.ible we know that the squaie 1001 
of 81 i.s 9 ; of 169 is 13. 

When a number, which is a perfect square, can bo easily« 
separated into prime factors, its square lOOt may be found by 
inspection. 

Thus 5 *x3*x3- — 2r3X3X3«9o, 

Exa9np*e i. Find, by factors, the square root of 17424. 

3^*4 17424 

a*“ 4;'4356 

3* -9 i 1089 

The square root-2X2X3Xii-i32. 
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Et<^mpU 2. What is the smallest whole number by which 
1260 must be multiplied in order to become a perfect square ? 

Since 1260■*a*X3*x 5x7, /. the number required-5 x7—35. 

BXAUPLEB. 194. 

Find, by factors, the square root of 

1. 900. 2. 1600. . 8. 314* 4 . 576. 

6. 229^. 6. 4096. 7 . 1764. 8. 7056. 

8. 11025. 10. $3361. 11. 992)$- 18 . S7K534. 

13 . 27X 12X 14X 56. 14 . 182x77x66x39. 

16 . 6o9X299Xi6Sx 154. 

16 . Find the smallest whole number by which 450 mutt be 
multiplied in order to become a perfect square. 

17 . Find the least number by which 2940 must be multiplied 
in order to become a perfect squar.^. 

IS. Find the least number by which 968 must be divided in 
order to become a perfect square. 

19 . Find the least square number which is divisible by 10, 
by 16 and by 24. 

20 . What must be the least number of soldiers in a regiment, 
that will allow it to be drawn up 10, 15 or 25 deep, and also to 
formed into a solid square ? 

900. Wc now proceed to cxpU.in n general rule by which we 
can find the square root of any number consisting of more than 
two figures. 

910 . We observe that the square root of 100 is 10, of 10,000 
is 100, of 1,000,000 is 1,000 ; and so on. Hence it follows that the 
square roots of numbers less than 100 consist of only figure 
in their integral parts ; of numbers between 100 and ic,ooo, of 
two figures in their integral parts ; of numbers between 10,000 
and 1,000,000, of three figures in their integral parts ; and so on. 
If then a point be placed over every second figure in any number 
beginning with the vnits^ the number of points will be the same 
as the number of figures in the integral part of the square root. 
Thus the square root of 313*6 consists of two figures in its integral 
part; the square root of 1562$ consists of three figures in its 
integral part. 

91 L We know from Algebra that 

—<i*+{2d+^)i. 
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Hence (50-1-6)’*50^-fax sox 6^1-6^ 

-So*-f(2X5o+6)x6 ; 

and 125’-(120+S)’ 

«I20*+(2XI20X5) + 5* 

»120* + (2Xn0-fS)KS. 

SIS. Now suppose we have extract the square root of 3136 

We first divide the number into periods of two figures each» 
by placing dots over every second figure beginning with the 
tjnits\ We see that there are two digits in the required root. 

Since so^«25oo and 6o3«36oo, 
it is clear that (he root lies between 
50 and 60. The tens digit will, there* 

fore, be 5. If 50* be subtracted from 313*’ ( + 6 

3136, the remainder will be 636, and 2500 

by the previous article, the remain* 2x50+6^106)636 
der is equal to (2Xto+the units’ fiyj 

digit) X (the units’ digit). Hence 
by trial we find that the units’ digit 
is 6, for (2 X 50+6 )x6»636. 

In actual practice the work is shortened, as in ordinary 
division, by omitting zeroes thus : 

*5 

106 ) 636 
6 ^ 

and the proces^is as follows : 

We first find the greatest number (5) whose square is con¬ 
tained in the first period; this is the first figure of the root ; 
then subtract its square (25) from the first period and to the 
remainder (6) bring down the second peried, thus getting 636 
for the new dividend. Next, we divide this number omitting 
the last figure, by twice the part of the root already found (t.e.f 
we divide 63 by 10}, ard annex the quotient (6) to the root and 
also to the /na/ div ^r(io) ; then multiply the divisor as it now 
stands f.r., (106) by tht 'gure of the root last found, (6). Now, 
subtracting this produc romfijfi, we have no rentainder ; and 
we conclude that 56 is tUj square root of 3136. 

If there be more periods to be brought down, the above 
.operation must be repeated, as in the following example. 

A. Each period coosisia of the figure over which a dot is placed 
and the figure (0 tia left Here the first pert>d is 31 and second • 
The fint period may eomiat of only one figure* 
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Exnutpte, Find the square root of 


Work in full 

l5^2> ( 100 + 20 hS 

lOOOO 

10DX2 + 20- -220 ) 5625 

44 rvi 

l20K2 + 5 -2t5 ) 1223 

122; 


Work in short, 
«25 

1 

32) 56 
44 

245 ) 1325 
1223 


The proOiS-i i\( the ‘work in short* as follows : 


Hero, after two m llic TOt)t have been obtained^ the 

rciufiindi'i is 13 ; 10 tins u'o hrin^ down the third perif>d, iIuh 
1235 A. tlu* last dividend. Wu divide thi^ number, last 
liKuie omiUcf), by iwu^e ilio pait of the root ntiendy found (/ a, we 
<iiviflc 132 by 21 \ 5 a-i the quotient. We then annex 5 

to the root and also to the tnal divisor 24 ; etc. 


In obtaining the tAf'v.f fi^'uic uf the root by divisuin 
' we sometimes a <[notlent wlucb is t»n> lar^o. In such A ca>o 
we find the root'litcure by ui«Al, as in ihe two following examples. 


(i) i25( 15 

{ 

2 b ) 125 

(ri) j6l ( 19 

I 

29 ) 2 f\l 
2()l 


Holo, dividing I2 by 2, the qnolifntlis' 
Takini* u as the tfiinired fjjfme we find that 
iho i^nduci (cSxtj) is gicaicr than 12;. 
We then take 5 which is found to be the 
rc<|iiited XooMigiuc. 

Here, division give? IJ which is obviously 
inadmissible. Hy ti ial we lind 9 to be t!ie 
required loot^ngurc. 


?JI4. When the ttial divisor is greater than the numberi to 
be divided by it (nr when the quotient is i but found too large' 
we set dowm o in the lOot, annex 0 to the divisor^ bring down the 
next period, and proceed in the usual way. The two following 
examples are given for illustration. 


(0 41:09(203 

4 

403) 1309 

1309 


(ii) 440 i^'o 4 ( 309s 
4 


409 } 4016 
36S1 


4188 ) 33504 

33504 
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SIS. In the process of extracting the square root, a re* 
mainder is often left, which is greater than the divisor. In the 
following example the second remainder 35 is gicaicr than the 
divisor 29. 

59^01 ( 199 

1 

29 ) 291 * 

201 

3S9) 3;oi 

3^? 

EXAMPLES.* I‘J 5 . 

rind llu* loot i'f 


1. 

411 . 

2. 


3 . yi') 

4. 

9 M. 

6 . 

202 ;. 

8 . 


7 . 

8 . 

921.. 

9 . 

27225. 

10. 

U 75 '^ 

11. 

13 . 

J ' 2 .*! 5 . 

13 . 

119035. 

14 . 

193 *'00. 

15 . ^V'M 

10 

7*, 

17 . 

493: 21 * [. 

IS. 

2 :iyo4i. 

10. IC102IK»1. 

20. 

ty22;/i. 

ai. 

S2 2649-JO. 

22. 

6250 p^3**- 

23 - 9753537 '>. 

24 . 

2122H w 

25 . 

332 ^..r;t|['j 

» 

29 . 6.: 07 52 

22r'j. 27 . 15 ' 

1 1 \'} ■ 


28 . 

3'011 

20. 295f/>ft 

24C<>'o. 30 . 1:3 

Hi?;-- 

75 ni 9 o; 2 i. 

31 . .\ I 'Ulain nomlM i nl men sorni li, c 

U il 

•.M. ndiii ; as 

many a. 

dii’ir n rh* nu n 

; \i. V in III) nuui 

v\ .*• • 

• Ihi'iv r 


33 . A cvi trim lunnliiM Dt'prrs<in'in:ins 
]Mv.s CM']) as ih'Ai* aui subsnihc^s ; the \nIuiU* .m);v Ik’UU 

1433* 5'^* 4A II"" many sub‘.*:HlK*i mcio iUvw ? 

33 . A g.ird<'n*‘i pl.mli ati cnchaid uiih 577*» Uc<:s 

airanges lhi*m so th.U the nmnb'^r of i<nv*> of thr ircr*^ c>pial-> 
the number of trees in each row. How many lows \sc\c. tliciv ^ 

34 . A gi ucial having 11025 ini*n iindvi l itn, oii'iniu *^ ilu.ij* 
into a solid squaic. Find the number of intn in the boiu. 

36 . .\ general wishing to anango his nun, who weir ‘'>3310 

in number^ into a solid square, Aiund tliat tlieie uerc > men over. 
How many men were iheic in the front ? 

36 . Find the least integer which must be siibti acted fioin 
4230 in order to become a ircrfeci squaie. 

SIG. To find the square root of a Becimal Fraction. 

To find the sauare root of a decimal fraction we proreed as in 
the case of a whole number. In pointing, the first point mustibc 
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placed or supposed to be placed on the units’ figure* In the 
root the decimal point must be placed immediately afi 
root-figures corresponding to the integral part of the number* 

We observe that if any decimal be squared there wi I be a n 
even number of decimal places in the result Consequently a 
decimal fraction (in its simplest form) to be a perfect square 
must have an even number of decimal places, and the number 
Iff decimal places in the root mus be onc^half of the number in 
the bt|uarc. 

If the given decimal is not a perfect square (which is a ways 
the case whrn the decimal in its simplest form contains an odd 
number of decimal places) the square root will be a non-terminat¬ 
ing decimal ; and we can find the square root to any number 
of decimal places we like. 

In finding the square root of a decimal, the number of 
decimal places in it must be made by annexing ciphers, 
it necessary. 


ExampU t. Find the square roots of 11*902$ and *$62$. 

XI 9625 ( 3 45 Ams . •$^'25 ( 75 A / rs . 

9 49_ 

64)290 145)725 

256 72s 

685 ) 3425 
3425 


ExampU2. Find the sqtiar'^ root of *04$ to three places of 
decimals. 

-045^6 (*212.., Ans . 
4 _ 

41 ) SO 

Ji _ 

A2Z)9oo 

844 

S6 


Here, wo are to have three 
decimal places in the toot ; 
therefore m the given number, 
we make the decimal places 


Example 3. Find the square root of 3 to two places of 
decimals. 

3*0000 (173,., Afts. 

1 

37 ) 200 

■ 

343) noo 

1029 


71 
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{ExampUt skimldlo it tattn oral/y.) 
Find the square root of 


1. 

■or. 

2 . 

•09. 

8 . *49. 

4 . 

r-2i. ■ 

B. 

i*6g. 

6 . 

225. 1 

47089- 

7 . •0023, 

B. 

*0195. 

9 . 

irs6. 

10. 

11. 39-062$. 

12. 

82*4464. 

13 . 

•0064. 

14 . 

•005329. 

16 . 1082-41. 

16 . 

5774409 

17 . 

■00033361. 

18 . 

‘0000202 5. 

19 . 236144689. 

20. 

'804601;. 

21. 

*000003418801. 

22 . 1*002001. . 23 . 938703-06991561. 


Find to four places of decimals square root of 



24 . 

76 i' 9 . 

26 . 

17. 

20. 237-615. 

27 . 

5 - 

26 . 

S 76 - 533 - 

29 . 

•1. 

30 . *5. 

31 . 

23-1. 

32 . 

• 9 - 

83 . 

20. 

34 . 016. 

35 . 

•0006-1. 

36 . 

7- 

87 . 

66. 

38 . 13. 




SIT. To find the square root of a Vulgar Fraction. 

Tbe sqti.arc root of a vulgar fraction is the square loot of u** 
numerator divided by the square root of its denominator. 


Example i. 


Example 2. 


Example 3. 


^/ 5 ?- 

\l,i- 


s/25 


4 

5 


V' 4 •Ja 


V 3 
-/4 


173 ; 

2 




• 86 ... 


If the denominator be not a perfect square it is advaiitagoou' 
make it so by muitiplication. 


Example 4. 


f\ /Ix6 
V 6** V bxS* 


V6 

^'35 


2*449 


_ / 5 /lo Jio 3-1622.. 

Example -^6 " 


•4OS. 


•5270. 


ITote. The square root of a fraction can also be found by 
reducing tbe fraction to a decimal and then extracting the squaie 
root of the decimal 
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EXAMPLES. 127. 

{^ExampUi I— S shouUlbe taken orally.) 

1. 2. J. 3. 4- Jj. 

6 . 6 . 7. 8 . loiio* 

\ o 

iVjj' 55*3iV’ 3^?l* 12* 

14. 27 . 16. 234. 10. y3'ii- 17. 8027 . 18. “ 071 , 

Kind to 3 places of decimals Uic square root of 
10. I 20. i. 21. :i. 22. {. 23. 24. * 3 . 

2S. MX'. 20. '.=3 27. 5 !^. 28. 

30. Simplify ^/(75i)x s'(t7)^ •/(*bU 


218. When more thtut //a^ the number of fi^ni'cs of a square 
MHU has bn*n obtained by tht* oidmary method, the remuininH 
h 14 arcs may he ubtuijicd by division only. 

Example I. To find the square root of 189475225 . 


Mere >v*e find the first three 
figures in the ordinary way. 
I'o find the temaining two 
figures by division, we U\kc 
twire the pait of the toot ah 
leady found, as the divisor ; 
we bring down one figure to 
the Inst remainder and divide ; 
then to the new remainder 
bring down the next figure 
and divide. The quotient thus 
obtained gives the two remain* 
iiig figures of Uie root. 


(13765 jitts . 

I 

23)l>9 

6 ^ 

*67 ) ao 47 

1869 

274 ) »7«5 ( 65 
1644 

1412 

1370 

42 


Note. Of course this process does not show whether the 
^iven number is n perfect square or not, but it is very useful in 
eases like the following. 
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Example 2, Find the square root of 2 to seven places of 


decimals. 

Here \vc find S figures of 
the root hy the ordinary 
meilind and the remaining 
iliioc by division. 


2 ‘ (|• 4 I 4 ^.l 35 .../^//J. 

I 

24 ) too 

y 5 

2 Sl ) 400 

281 

2834 ) 11900 
1129'| 

2S282 ) 60400 

. $6564 

28284 } 38360 (135 
282H4 
100760 

_ 84 S 52 _ 

139080 

141420 

17660 


Example z. Find the value of ^’33-^'l28+s'30 to ilnco 
il.accs. [C. U. iv-'.S.l 

V 33 - 1V8+ ^50- .^'16x2- ^64x2+ n'25X2 

-4s/2-8^/r + 5s'3 

“9-y2-8^2-» ^ 2 =-f 4 l 4 - (See Ex. 2., 

« 

Example Sim|ilify to 2 places of decimals. 

[C. U. 1933.1 

^'= + ‘ _(s/2 + i.-^, 

+ 2-« 

• ■ ■</3 + I = l‘4l + l=2‘4I. (See Ex. 2.) 


Example 3. Find the value of s/&+2iJS correct to 3 pliices 
of decimals. 

Since (a+3)*«rt*+i*+2<i^, we have 

6 + 2s/S-5 + I+2^'S-(VS)*+** + »«/5-(is/S+»^ 

;. J6+a7s-J5-*-i-a'236 + i»3’236. 
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EXAMPLES. 1«8. 

Find, correct to 6 places of decimals, the square root of 


1. 

5- 

2. 

»7. 

3. 

761-9. 

4. 

•0003841. 

6. 

i 

6. 

3- 

7. 

•07. 

8. 

•85. 

9. 

7619. 

10. 

i 

11. 

237'615. 


19. 

17- 

13. 


14. 

23*83691 

IS. 

•000943. 


16. 

10. ^ 






17. 


18. 


19. 


20 . 

21 . 


Find to 4 places of dccinuh the value of 

2 ^/ 3 - 

Extract the scpiare root of 

1 -('00135)’ correct tb 5 places of decimals. 

Find the value of correct to 5 places of decimals. 

[P. U. 1893.] 


.Simplify 


hi! 


-12 ^'3+^3- 


[P. U. 1891 .] 


3v'2-t2^'3- ^3-V2’ 

Find the value of ,^8 + 2^7 correct to 3 places of decim.nU. 

X.XXII. CUBE ROOT. 


5810 . A number is c,-illed the cube root of its cube. Thus 
2 is the cube root of 8 ; 3 is the cube root of 27. 

The cube root of a number is Indicated by the symbol \f 
placed before it. Thus IJi indicates the cube root of 8, *>., 2. 

A number whose cube root can be expressed exactly either 
hy a whole number or by a fraction is called a.perfoot cube. 

The cubes of i, 2, 3, 4. S. 6 , 7, 8, 9, 

arc respectively I, 8, 27, 64, 125, 216, 343, 512, 739. 

(Theftt rcBultt should be commiued to memory*] 

When a number, which is a peifect cube, can be 
easily Keparated into prime factors, its cube root may bo found 
by inspection. 

Thus V-*2*X3*-2x2x2x3-24. 


SSI. The cube root of a vulgar fraction is the cube 
of its numerator divided by the cute rout of its denominator. 

Examp/e I. 

^ V 125 VI 2 S 5 


root 


3/ai2_ 3y^.V64 4„,t 
V 27 V 27 *3’ 


£xam//4 3 « 
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933 . The fourth root of a number is found by taking ithe 
square root of the square loot of tbc number. 

The sixth root of a number is found by taking the cube 
root of the square root of the number. 


Find, by factors, the cube ro«t of 


1. 

133 «. 

2. 

1728. 

3 . 

2744 - 

4 . 

1562;. 

6. 

m- 

d 

US- 

7 . 


8. 

n 3 f. 


Find the 

fourth root of 





0. 

256. 

10. 

234256. 

11 -. 

i 67 ‘/'c 6 . 

12 . 

I 575 ’ 29 f'i. 


XXXm. MEA.SUREMENT OF AREA. 

33 V. In Arithuutic wu consider the areas of rootangloa only. 

ExampUi The door, the ceiling and each wall of an ordinary 
room ; a sheet of paper ; each side of an oidinary box or brick : 
all these are rectangular sui faces. 

The length and breadth of a rectangle arc called its dimoit* 
sione. 


3 ‘U. The unit of area is a square whose side is the unit of 
length. 

Area or Surface is measured by the number of units of 
area which it contains ; just as a length is mcasuicd by the 
number of units of length which is contains. 

33 S. To the area of a rectangle. 


Let A BCD be a rectangle, of 
which the length AB i$ i yd. 
2 ft., and the breadth AD is 3 ft. 
Then, if the unit of length be a 
foot, the measure of Affi% 5 and 
of . 4 /; is 3. 



Divide and > 4 Z> into $ and 3 equal parts respectively, 
and through the points of division draw lines parallel to AD^ AB 
respectively. Then the rectangle ABCD is divided into 5x3 
equal squares, the side of each of wbicbjls a foot in length. 

Now, each of these squares is the unit of area ; therefore the 
measun of the area AaCD (which is the same as the number of. 
these squares) is 5 x 3 or iS» » 

Area of ABCD^\% sq. ft. 


J. C. A. 15 
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And generally, in any rectangle, 

measure of area B^measure of length x measure of breadth ; 
or, more briefly, 

area ••length x breadth. 

Whence, 

length ••area «r breadth ; 
breadth --area ^ lengthy 

Note. A square foot is a square whose side is a foot. 
Note the diflerence between square feet*’ and *^3 feet 
square.*’ Thru square Jtti denotes an area 3 times as large 
AS a square foot ; thru feet square denotes the area of a square 
whose side is 3 feet. 

Example 1. Find the area of the floor of a room to ft. 6 in. 
long and 6 ft. 4 in. broad. 

Length of room* 10^ ft. : 

breadth „ „ ft. ; 

area „ „ -io4x6J sq. ft. 

“ Vsq 

sq. ft 

—66 sq. ft 72 sq. in. 

Example 2, A rec(.ingu 1 ar cotirt, 24 yards long and t6 yards 
broad, has within it a path of uniform breadth of 2 yards 
running itmnd it; find the area of the path. 

Area of couit**24X 16 sq. yd. 

-3S4 sq. yu. f“ 22- 

The path lakes off (a+ 2) yd. from the lengthy [■'" '“n 

and (2+a) yd. from the breadth ; ^ ^ 

length of inner court—20 yd., M 0] 

and breadth,..—12 yd.; 

area ... —20x12 sq. yd. I ' 

—240 sq. yd. 


K O 
M cq 


/. area of path-(384-240) sq. yd. 

*144 sq. yd. 

Or thus: 

Length of the path 

-(24x2^22x2) yd. 

-7* yd.: 

the area of the path—73x3 sq. yd. 

-144 sq. yd. 
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Example 3. Fiad the breadth of a courtyard 41 sq. It. 
do sq. in. in area, and 7 ft. 4 in. in length. 

Area-(4t 4-iVf) ft* 

-41 § sq. ft. ; 
length=7j ft. 

brcadtli='^'^ = ft.-s*fi. 

7* 9 22 ’3 

-1 ft. 8 in. 

* i 

Example 4. How many paving stones, each ^ ft. 8 in« long 
and 17 in. wide, will cover the courtyard in Ex. 3 ? 

Area of court stf ft.; 
area of a stone sq. sq. ft. ; 

number of .stones icMd.“V/x ® »»il. 

9 34 

ExampU 5. Find the cost of matting the room in Ex\ i,at 
3 annas per sq. ft. 

The cost may be found by Practice or by Compound Multi* 
plication. 


EXAMPLES. VM. 

Find the area of (he rectangles having the following 
dimensions. 

i5 ft, by 12 ft. 20 ft. by 16 ft. 

i j 13 ft. 6 in. by 8 ft. 8 in. ^ 4 . 9 ft. 10 in. by 6 ft. 7 in. 

'"6. 10 ft. 74 in? by 7 ft. 4^ in. 6. 9 yd. 2 ft. by 7 yd. i ft. 

Find the breadth of a room whose 

7 . area^363 sq. ft., and length••33 ft. 

8. area*B6 sq. ft. 60 sq. in., and length ••a ft. 9 in. 

9 . area«»5 ac. i ro. 36 po., and length^267 yd. a ft. 

O. arca»94 sq. yd. 8 ft. 84 in., and length»32 yd. 1 ft. 8 in. 

s/ll. Find the area of a square field whose side is 3: ft S in. 

\/ IZ. Find the area of a square room whose side is 3 yd. 
2 ft. 3 m. ^ 

^ lA How many pa ting stones, each ft. by 9 in., would be 
required to pate a square courtyard whose side is 21 ft. ? 

^ 14 . How many pieces of carpet, each j ft. long and 3 ft 
wide, will cover the floor of a room 20 ft. by 13 ft. 6 in. i 

4 

16 . Fiod the cost of carpeting a room, to ft. 6 in. by 6 ft. 6 in.*, 
at Ra per sq. ft 
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* / 16 . Find the cost of polishing a marble slab^ 3 ft. 3 in. by 
2 ft. 6 in.» at 2ii, per sq. in. 

17 . A room, 20 ft. long, 16 ft« broad, has a stained border all 
round it 2 ft. wide \ what is the area of the stained part ? 

■^19. A rectangular piece of ground is 88 yards long and 
contains an acre ; it consists of a walk 6 ft. wide surrounding a 
grass-plot ; find the area of the walk. * 

19 . How many stone slabs, 3 ft. long, 1 ft. wide, are requisite 
for pavinf* a path which encloses a rectangular garden half 

"a mile long and quarter of a mile wide, the path being 6 ft. wide ? 

20 . A gravel path 5 ft. wide runs round a rectangular garden 
joo yd. by 7 S yd. ; find the cost of making it at 4*1. bp. per sq. yd. 

t 21 . How many sq. yd. of matting will be wanted to cover 
a room 31 ft. 6 in. hy 22 ft. 6 in. i What will be the cost at 
per scj. yd. ? 

22 . If 1200 stones, each 2 feet square, will pave a court, 
find the area of the court. * 

w 23 . The cost of varnishing the floor of a room, 24 ft. long, at 
cs, per sq. yd., is : find the breadth of the room. 

24 . A gaiden roller is 3 ft. 3 in. wide, and its circumference 
is 6 ft. 9 in. ; how many sc|. ft. uf ground does it pass over in one 
ctimplcte I evolution ? 

i 26 . A sheet of paper is 20 in. lung and 18 in. wide ; by how 
much must the width be narrowed to leave a surface of 2| sq. ft. ? 

26 . What length must be, cut ofT a plank whicli is 5^ in. 
broad, that the area may be a sq. foot ? 

27 . A factuiy has 100 windows^ 60 of which severally contain 

8 panes, each 9 in. by 6 in. \ and the lemaindcr severally contain 
10 panes, each 2 ft. squat c ; find the cost of glasing the whole ut 
10 annas per sq. ft.* ^ 

28 . What must be the length of a piece of land, 15 yards 
wide, that can be exchanged fur a piece of the same quality, 
measuring 20 yards each way ? 

20 . Find the area of the square which has the same perimeter 
as a rectangle whose length is 48 ft. and is 3 times its breadth. 

80 . How many Rag-stones, each $76 ft. long and 4*15 ft 
wide, are requisite for paving a cloister, which encloses a rec* 
taogular court, 4 S 77 long and 41*93 yd. wide, the cloister 
being 12*4$ ft. wide ? 

81 . A room measuring 42 fc 6 in. by 22 ft. 9 in. inside, with 
walls 2 ft. 3 in. thick, is surrounded bv a verandah 10 ft 6 in. 
wide. Find the cost of paving this verandah with tiles measuring. 
4j( in* by 3 in., and costing 6 pies each. 
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SM. ExampUx. Find the length of the side of a square 
^hich contains 91 $q. ft. lai sq. in. 

Area»91 sq. ft. tat sq. in.»1322$ sq. in. \ 
length of sidesa .^13225 in.«-ns in.»9 ft. 7 in. 

Example. 2. Find the diagonal of a rectangular field* 16 yd. 
long and t2 yd. wide. * * 

By Euclid I. 47, 

the diagonal- v2 56 + t44ycl.- ^400 yd.-20 yd. * 

Example 3. The area of a room which is twice as long as 
it is broad is 26 sq. yd. d s<|. ft. ; how^ong is it ? 

The roorrv can be divided into two equal squares whose side 
is equal to the breadth of the lOom. 

Area of each square -13 sq. yd. 4 iq. ft. 1- 

— 121 sq. ft. ; 

side of each square - ft-it ft. ; — . 

breadth of loom —ii ft —3 yd. 2 ft. ; 

/ length of room —7 yd. t ft |_ 

EZAHPLEB. 1»1. 

1 . The area of a square licld*is 10 acres ; find the length of 
its side. 

2 . The area* of a square room is 502 sq. ft. 73 sq. in. ; find 
the length of each side. 

3 . How many yards of fencing are required to enclose a 
square garden containing 4 ro. 1 po. 29 yd. 6J ft. ? 

4 . A rectangular field is 40 yards long and 30 yards bioad ; 
find the distance from corner to corner. 

6. What is the length of the diagonal of a square whose 
side is 4 yards ? 

6. The area of a square is 900 sq. ft ; what is the length of 
its diagonal ? 

7 . The area of the floor of a room is 162 sq. ft. \ its length is 
twice its breadth ; find its length. 

5. Find the length of a rectangular field which is 3 times 
as long as it is broad and which contains 768 sq. yd. 

B. A room is halt as long again as it is broad and its area 
is 69*36 sq. yd. ; find the perimeter. 
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10 . The sides of two soaires contain 77 yd. t ft. 9 in. and 
7 yd. 3 fr. 4 in. resi>ectively ; find the side of a square whose 
area is equal to the sum of the areas of the two squares. 

29 T. Carpeting tho floor of a room. —Carpets are usually 
made in rectanj^ular pieces or in rolls of uniform width. In the 
latter case lengths are cut according to the size of the floor. 
These. are placed side by side and'stitched together. Rectan- 
carpets are usually sold at so much per piece and rolls are 
sold at so much pci* Htict^r yard and not per square yard. 

Example. Find the length of carpet 2l^ ft. wide, required 
for a room 2^ ft. long, 20 ft. broad. 

The carpet which will cover the door of a room has the same 
area as the floor. 

Area of floor^38x 20 S4|. ft. ; 
length of carpet rcqd.» ^fl. 

-340 ft.-80 yd. 

^ Aroa of the four walla of 0 rootangular room.-* 

Consider a room whose length, breadth, and height are respec¬ 
tively 20 ft., 15 ft. and 10 ft. 



Let the above figure represent a room of which the floor lis 
AUCD and the rectangles ABFE^BCGFyCDHG DAEtt 
are its four walls. 

Since the areas of ABFE and DCGHy and of BCCF and. 
JDAEH zxt equal, 

/. the area of the four«walls 

«3xarea of -•f 5 F.E+ 8 xarea of BCGF 

«(2X20X io4-3 Xtsx 10) sq. ft. 

-ax 10(80 + 15) sq. ft.(t) 

7700 sq. ft. 
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From (s) we see that the area of the four walls of the room 
can be stated as twtee thr heisht multipUed by ike sum of ike 
length atuibreadih h is the height and / and b the 

le ngth and breadth respectively, then 

the area of the four walls 
Again, since 2lt{l^b)^lt{ylf2b\ 
and {2/+2d)=2/li?+2//C, 

^An^DC’k‘BC’i‘AD 

^thc perimeter of the rooini 

the area of the four walls can also be stated as height 

multiplied by the perimeter of the r^^m. 

'Hiis result may also be obtained thus : Suppose the four 
walls of a room ate Npread out flat on the ground one after 
another. Then the )>osition of the walls would bo as shewn in the 
following diagram. That is, a cuntimious rectangle would be 
formed. 


A ME G B 









Length 

Breadth 

Length 

Breadth 


D N F HO 


It is clear from the diagram that 

the area of the four walls of a room « perimeter x height. • 

Note* It will be an lotereatiog exercise fot the itudent to make a mo.1el 
of ihe Walls of a room thus : Take a rectangular piece of paper A BCD* 
Fold it along EF^ dividing it into two <qQal part^ Then open it and again 
fold it along CH and alio fold the part ACHD ao that AV may coincide 
with BC in the folded position. The create ^ATwill now be formed and 
it will be found that DN^FM and FtF^HC* By bendtog the paper a'oog 
the erraa a a model of the four walla of a room will be obtain^* 

Examp/e. Find the area of the four walls of a rectangular 
room 16 ft. long, la tu broad and 11 ft. high. 

The perimctcr«^l6 + l2)x2 fL-56 ft.; 

/. the area of walls- 56 x n $q. ft. -616 sq. ft. 
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SSSa. Papering the walls of a room. 

To finrf the length of paper required to cover the walls, 
proceed as in the Example in Art. 227. 

Note. In estimating the length of paper required^ deduc- 
tions for doors, windows and fireplaces must be made. 

N R The cost of earpet or paper may be found by Prtctice or by 
Compfumd Mattiplication. 

SZAUPLBS. 133. 

Find the length of carpet required for rooms having the 
following dimensions : 

1. Roomi 2$ ft. long, iS ft broad ; carpet, 2 ft. 6 in. wide. 

2. Room, 20 ft. long, 12 fl. 6 in. broad ; caipct, 27 in. wide. 

3. Room, 30} ft. long, toh ft. broad : carpet, 42 in. wide. 

Find the expense of carpeting a room, 

4. 16 ft. by 10 ft., with carpet 3 ft w ide, at R2. 8^. a yard. 

84 30 ft, 9 in. by 25 ft.* with carpet 30 in. wide, at 4t ftr/. a yard. 

Find iho area of the walls of the following rectangular rooms : 

6. Length 20 ft., bread ill 16 ft, height 9 ft. 

7. Length 15 ft. 6 in., breadth 12 ft, height 9 ft. 

8. I-ength 21 ft. 7 in , breadth 16 ft. $ in., height 3^ yd. 

Find the length of wall paper required for the following rooms ; 

9. 25 ft long, 30 ft. wide, 12 ft high ; paper 13 in. wide. 

10. 24 ft. long, 10 ft. wide, 7 ft high j paper 14 in. wide, 

11. 27 ft. long, 18 ft wide, 10 ft. high ; with paper 16 in. wide, 

allowing for 2 doors each 7 ft* by 4 ft 

18. 28 ft long, 20 ft broad, 9^ ft. high 5 with paper 20 in. 
wide, allowing for a door 6 ft. by 3I ft. and window 3 ft. by 2^ ft. 

Find the expense of papering rooms whose dimensions are : 

18. Length 21 ft, breadth 16 ft, height 10 ft. j with paper 
16 in. wide, at 4^ a yard. 

14. Length 50 ft, breadth 35 ft., height 15 ft. ; with paper 
25 in. wide, at 6 a a yard. 

15. Length 18 ft, breadth 16 ft., height 9 ft* • paper 15 in. 
wide, at 9<f. a yard, allnwing for 3 doors each 6 ft. by 3^ ft., 
2 windows 4 ft. by 2^ ft., and a fireplace 6 ft. by 4 ft 6 in. 

IG. How many yards will remain out of 300 yards of matting 
2 ft 6 in* wide, after covering two floors, each 2$ ft 6 in. by at ft ? 
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17 . A square room whose floor measures 56 sq. yd. 2 sq. tt, 
^ sq. in,, is 10 ft 4 in. high ; And the expense of whitewashing 
Its coilmg and wills at ^p. per sq. yd. 

18 . The cost cf covering the floor of a room, I2^ yd. by 8| yd., 
with carpet 2I ft wide, is /30.14 . 7I ; find the price of caroct 
pet yard. 

19 . It costs /2. $,r. to {taper a room 10 yd, long and 8 yd. wide, 
with paper ft. wide, at yt, per yard ; find the height of the 
room. 

20 . The cost of carpeting a room 16^ (t. long and 12^ ft. 
broad, with carpet at 61. per yard, ij* ^14. 17s, ; find the width of 
the carpeL 

21. If a postnge stamp be J of an inch long and I of an inch 
broad, what will be the co^t ol covering the walls of a room 
which is 15 ft. l(»ng, 12 ft. wide and 9 ft. high, with postage stamps, 
9 pics each ? 

22 . What will be the cou of papering a room, 24 ft long by 
20 ft. broad and 8 ft. liigh, whichiha> 2 doors each 7 ft. by 4 it., 
with paper 2 ft. wide, at ft4 a piece ; the cost of jantlng it ox\ 
being 4^. per piece, and e.ach piece being 4 yards long ? 

23 . The matting of a room, 3 times as long as broad, at 
4 anna:> per sq. ft. cost ft 7 S ; ^nd the painting of the walls at 

2 annas )>cr sq. yd. cost Ko. ^ip, ; what is the height of the 
room ? 

24 . Find the expense of lining^a cistern 10 ft. long, 8 ft. broad 
and 3 ft. deep, with lead at ftio pet cwt., which vcighs 5 lb. 
per sq. ft, 

26 . Find the cost of pajicring a room, 18 ft. long, 12 ft. broad 
and 10 ft. high, with pai>er 32 in. wide, at 6 annas a yard, allowing 
for a door 7 ft. by 4 ft, 3 windows each 4 (t, by 3 ft. and a panel¬ 
ling 2 ft. high tound the floor. 

26 . A box with a lid is to be made of plank, one inch thick ; 
the external dimensions are tr> be 18 in., I2iin. and 9 in. : how 
many sq. ft. of plank will be required ? 

27 . The length of a room is 32^ ft. The cost of papering 
the walls at Ri. 14a. per sq. yd. is R308. 2a. ; and the cost of 
carpeting the floor at Rs. 4/1. per sq. yd. U R150. 5a. Find the 
height and width of the room. 

28 . Find the cost of whitewashing the ceiling and the inner 
and outer si^s of the walls of a room, 20 ft. long, 12 ft. wide and 
1 $ ft. high, at I pie per sq. ft ; the walls being i| ft thick ar«d 

3 ft higher at the outside. 
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XXXIV. MEASUREMENT OF SOLIDITY. 

In Arithmetic we consider the volumes of rootEngulnr 
iolidii only. 

Example. A rectangular box» a brick, arc rectangular solids. 

i 

The length, breadth and thicknes'i (or height or depth) of a 
rectangular solid are called its dimonsions. 

VMt. The unit of volumo is a cube each of whose edges 
is the unit of length. 

Volumo or cubic cortoat is measured by the number of 
units of vulirnic which it contains. 

To And tho Tolumc of a rectangular solid or 
Tootangular parallelopiped. 


Let the annexed 
figure represent a icct* 

^gular paraUclopi)>cd, 
of which the length 
yiD is 4ft, breadth//C 
is 3 ft. and thickness 
A/)is2{x Divide zf// 

/iCf AD icspcctivoly 
into 4, 3 and 2 equal 
parts and thtungh the 
points of division draw 
planes parallel to the 
bides. Then the solid 
will be divided into a number of equal blocks, each of which is a 
foot i and since there are two layers, in each of which there 
arc 4X3 blocks, we see that there are 4x3x2 blocks altogether, 
and the solid therefore contains 4x3x2 cubic feet. 

/. The volume of the soUd»4X 3x3 cu. ft. 

And generally, in any rectangular solid, 

the measure of volume «measure of length x measure of breadth 

X measure of thickness. 

Or, more briefly, 

Volume »length X breadth X thickness. 

Whence, thickness »voiume•^(lengthx breadth): etc. 

RxQfnple 1. Find the cubic content of a rectangular block of 
mirble whose dimensions are 3 ft. 2 in., 1 ft. 3 in. and r ft 6 in. 

Volume «3} X 2^ X cu. ft• io)| cu, ft 






B 
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Example 2. How mapy bricks will be required to build a wall 
20 ft. long, 10 ft. high and 2 (i, thick ; each brick with its share 
of the mortar being 6 in. long, 3 in. wide and t in. deep ? 


VT t , volume of the wall 2oy iox2 

Number of bricks-—?->—* 1 i -1920a 

volume of each brick i x i x t ’ ™ 

ExampU 3. A rectangular^cistern is 6 ft. long and 4 ft. broad ; 
what is the depth of water in it, when it contains 72 cubic fhet of 
water ? 


Depths 


volume of water 72 
area of the base 6 x 


4 


ft.-3 ft. 


0 


Example 4, A hoK with u lid is to be tn.idc of half*an-inch 
plank ; its internal dimensions arc to be 20 in , 15 in. and 9 in. 
How many cu, in. of wood will be required ? 

The external dimensions of the box arc 21 in., 16 in. and 
10 in. : its external volume •»2t x i6x 10 cu. in. ^3360 cit. in. : 

and its internal volume —20x M xq cu. iu.t*.27oo cu. in. /. Volume 
of woixl required for the box.*(3360-2700) ni. in.—660 cu. in. 

We may obtain the area of the plank required by dividing the 
volume of the wood by the thickness of the plank. * 


EXAMPLES. i;Vi. 


Find the cubic contents of the rectangular solids having the 
following dimensions : 

1 . 10 ft, 8 ft., 5 ft. 3 . 74 ft., 5J ft., 45 ft 

3 . 3 yd., 7 ft., 30 in. 4 . 5 ft. 10 in., 3 ft., 6 in, 

6. 7 yd. 2 ft. 9 in., 6 yd. 1 ft. 3 in., 10 ft. 10 in. 

6. Find the cubic content of a cube wbonc edge is 3J ft. 

7 . How many pounds of water will (ill a cistern 2 yd. long, 
3 ft. broad and 9 in. deep, having given that a cu. ft. of water 
weighs 1000 os. ? 

8. How many bricks, each 9 in. by 6 in. by 4 in., arc re¬ 
quired for a wall 22 yd. long, 8 ft. high and 2 ft. 6 in. thick, 
leaving in it a doorway 6 ft. by 4 ft. t 

0 . How many times can a bucket, holding 2 cu. ft. of water, 
be filled from a tank 30 ft long, 25 ft wide and 10 ft deep ? 

10 . In what time will a cistern 16 ft by 12 ft by 10 ft, be 
filled by a pipe which discharges 40 cu. ft. of water per minute ? 

11 . How many sheets, each 4 ft. long, 2 ft. broad and ^ of an* 
inch thick, can be made from 4 cu. ft. of iron ? 

12 . Find the total weight of 27 sheets of copper, each 6 f(. 
long, 4 ft broad and ^ of an inch thick, a cubic toot of copper 
weighing 2 cwt 
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13 . How many times can a pint^bottlc be filled from a cistern 
138*637 in. by 70 in. by 10 in., leaving given that a gallon contains 
377'274 cubic inches r 

14 . A cu. inch^of gold is hammered into a plate 6 in. square ; 
fiinj the thickness ot the plate as the decimal of an inch. 

16 . Water is flowing into a ^lescrvoir which is 5 ft. square ; 
how many cii. ft. of water will have fiown in when the depth of 
water is 2| ft. ? 

, le. A cistern, 12 ft. long and 8 ft. 6 in, bro:id, contains water ; 
how many cit. ft. of water mtKl l>c diawn off to make the surface 
sink half an inch i 

17 . A room, 40 ft. 10^ ifi. by 25 ft. 8 in., accommodates lOO 
persons ; what must he the >icight«»f the room if each person has 

fb of au ? 

18 . What length must be cut ofl* a rectangular marble slab, 

ft. broad ami 8 in. thick, in older that it may contain 2 cu. ft. i 

19 . Kind the cost of digging a canal 1 miU^ long, 6 It. wide 
and 5 U. deep, at 4 annas per cu. yd. 

• 20 . A lake, whose area is 30 acres, is covered with ice 

fi inches thick \ find the weight of the ice in tons, if a cubic foot 

of ice weigli 900 o/. Avoir. 

21 . Theio aic 1^30 cn. ft. of a!i in a lOom 9 ft. high ; find the 
cost of carpeung it at Ui per ^q. ft. 

22 . A 5<|Luirc room, 10 ft. high, contains 4000 cu. ft. of air ; 
hew many yards of i>apcr, 2 ft. viide, n ill be required for covering 
its walls ? 

23 . A solid stack, 41 ft. 8 in. by 16 ft. 8 ^n. by 14 ft. 7 in., 

contains las^oo bricks, each 10 in. long and 3^ in. thick ; find the 

w idth of each brick. 

24 . A piece of ground is 100 yd. long and 75 yd. wide. To 
what uniform depth must it be excavated that the earth taken out 
may form .in embankment of 35000 cubic yards, supposing the 
car th to be incrcasevl ono-ninth in volume by removal ? 

25 . A boV (with cover) is made of an-incli'anj-adulf plank ; 
its external dimensions arc 4 ft., 3 ft. 6 in. and 2 ft. 3 in. : find the 
wvighi of the box, supposing a cu. ft. of the wood to weigh 36 lb. 

28 . The roof of a verandah is supported by 26 teak beams, 
each 9 ft. long, 3 in. braid land 5 in. deep. If the weight of a 
cubic inch of teak is of that of a cubic inch of water, and if a 
cubic loot of water weighs tooo oz., find the weight io lbs. of the 
limber in the verandah. 

' 27 . A crow wishing to quench its thirst came to a vessel 
which contained 28 cu. in. of water. The crow being unable to 
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reach the water, picked up several small stanes, each three 
quarters of a cubic inch in size, and let them drop into the vessel 
until the water came to the top of the vessel If the size of tlic 
vessel >vas such tlut it would exactly hold 73 cubic inches of 
water, find the number of stones dropped in by the crow. 

28 . The top of a tank is a rectangle whose sides arc 1^ fh 
and 9 ft. ; it is of the s«ut)c horizontal secinm thioughoui its depth. 
Wliat mu^t be its depth in older that it may contain i2(/io gallons 
of water, one gallon containing 277*274 cubic inches ? 

20 . A moat is to bo dug all round a lecuingutar fort, 200 yd.« 
long and 150 yd. binad : it is 10 have veitical sides and to be 
2; It. uide and 10 ft. deep thiorglunit. Find the cost of digging 
it at 4 anna 1 per cubic yatd. * 

30 . A room, 21 ft. long by I3i ft. wide, is surMUindcd by 
walls It, thick and 14 ft. high. Thute arc tv^o do.irs each 4^ It. 
by 6 ft., and one \\indtm Jit. by 4i feet. Find (1) the cost of 
building the %\alis .it the iat<^ <if H*. ta. |m*i cuhic^yard, and 
;ii) the number of bricks, each measuring 9 in. by 4 in. by 2^ in., 
required for the wink. 


XXXV. PROlU.KM.S .\N 1 ^ THE UNITARY METHOD, 

When the value, weight or length, etc., of any number 
of units is given, we can, by Compound Ot vitioH^ obtain the vaUic, 
weight or length, etc, of one of units. .And when the value, 
weight or length, etc., of one unit is given, we cun, by Compx und 
Multipficaiiotf^ obtain the value, weight or length, etc., of any 
number of units of the same kind. 

The solution by the application of the two above principles is 
called the Unitary Method or the Method of Beductioa to 
the Unit. The method will be fuUy explained by the following 
examples. 

Bxoinple 1. If 9 ai tides cost Kj^, what is the cost of 

t aiticle ? 

The cost of 9 articles-Rjfi, 

/. 1 article 

— R4, Ans, 

Example 2. If 1 lb. of tea costs 2^. 6</., what will 3 lb. cost ? 

The cost of I Ib.»2A 6^/., 

• • 3 ^ 

Ant. 
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EXAMPLES. 134. 

(.Xfos/ oj Iht Joffowittg txampie^ should be iakeft\t»ta*ly.) 

L If 7 articles cost Ks. \oa.y what 1$ the cost of i article ? 

If 12 maunds of wheat cost U30, what will i maimd cost ? 

3 ., If 7 ^ yards of cloth cost }{i. 1^0., how much will i yd. cost ? 

4 . If the weight of 16 c({oal bags of rice be 40 maunds, what 
is the weight of 1 bag ? 

6. If the length of a piece of cloth worth iSr.be 12 yards, 
whai is the length of a piece of the same cloth worth ir. ? 

6. If the rent of 13 acres of land is £4. 17/., wh.it is the rent 
of I acre ? 

7 . if the income-tax on it200 be U$. 3 . 4, wlut is the tax 
on Ht ? 

8. If I chair costs K2. I2r/., how much will 13 chairs cost J 

9 . If I lb. of sugar costs 7 < 4 , what will xo lb. cost ? 

^ 10 . If I bullock can plough 3| biglias in a day, how many 
oighas can u bullocks plough in a day r 

11 . If a man walk miles in x hour, how far does he walk 
in 9^ Imurs ? 

12 . A servant’s wages being 7r. 6 d. per week, how much ought 
he to receive for 7 weeks ? 

13 . If the railway fate for 1 piilc is 2!/)., what is the fare for 
24 mile< i 

14 . If the carriage of 1 maund for 1^0 milc^ cost R2, what 
will be the cost of the carriage of io|| maunds for the same 
distance ? 

Sxat>tp/e 3. U 5 men can do a piece of work in 3 days, how 
'long will it take i man to do it f 

5 men can do the work in 3 days, 

/. I man. (3x5) days, 

i.r, 15 days. 

M A Each column rcpccscou the work done by 5 men in i day 
«nU each cell repteients the wjtk done by t man in 1 day. 
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ExarnpU 4. If i man can do a piece of work in 21 days, in 
how many days can 3 men do it ? 

1 man can do the work in 21 day^, 

3 men....-V days, 

7 days. A ns. 

Note. In questions such A the two above, it shoujd be 
noticed that to an iaoroaeo in the number of workmen corres* 
ponds a diminution in the number of days, and vice versa, 

EXAMPLES. 135. {Ora'.) 

1. If 10 tnen can do a piece of work in 3 d«tys, how long will 
it take one man to do it t 

2 . If 12 men ftniili a pii cc of woik in ; days, in how many 
dnys could one man linish it ? 

5. If3maunds of rice last 9 pcrsoa'i 30 days, how long 
would they la^tt i person i 

4 . Ifycwt. canbe carried too miles lor 3c., how far can 
1 cwt. be carried for the same sum ? < 

6. If 13 acres can bo rented for 7 months for a certain sum, 
for how many months can t acic be rented for tfic same sum ? 

6. if 1 man can do a piece of work in 4oi days, how long 
will it take 9 men to do it i 

7 . If 30 bushels feed 2S horses for a week, liow many horses 

would they keep foi 4 weeks ? • 

8. If 1 man reap a field in iS days, how long will 4 men be 

doing it ? ' 

9 . A ship pelfoims a voyage in 5s days, sailing 1 knot an 
hour, how many days would she take to perform the same 
voyage sailing 5 knots an hour r 

10 . If the carriages of 56 maunds for i mile cost a certain 
sum, how much will be carried 14 miles for the same money ? 

11 . If 18 horses plough a field in 15 days, how many horses 
will plough it in i day ? 

12. If t8 horses plough a field in 15 days, in how many days 
will 1 horse^plough it ? 

13 . If I horse can be kept 8 days for R2. 84., for how many 
days can 4 horses be kept for the same sum ? 

234 . Each of the above questions requires either multiplica¬ 
tion or division for its solution. In the following questions tlie 
two processes are combined. * 
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Example i. If 3 yards of cloth cost R4. 8n., what will be the 
cost of 33 yards ? 

The cost of 3 yards »R4. Su, 

, , *•••••«•*«••••• 1 yard ^R4* 

4 4 ««a»*aaa«*a ««»»35 ydtds^R 4 * X 

•»Rk Sri.x 35 
*^ RS3. 8<«a A/rs, 

[Jli. Rri. X35»*R55 + Ui 7. Sir,] 

Example 2. I low much mmt be paid for 17 matmds of sugar, 
when S maunds cost U74 i 

The cost of 8 m«ittnds«-Il74,...(1) 

/. I maimd r .H74x I, 

. 9 maunds«sK74 x S 

• U83. 4'^ ..(2) 

/. ..17 maund$-»Ut37. 4^ra (by addition), 

Eete we the mulIipUcation by 17 •tvhicfi cannot be factorised^ 

Example 3. U 0 maimds of wheat cost U7. Sr?., how much can 
be purchased for H\7. i 

H7, &r.*l 20 < 4 . 

U12. 

12011. is the cost of 6 maimds, 

Aoa . 2 . 

200^1... A ns. 

The artifice employed in this example shvU^dbe carefully noted 
We use here 40rr. as the unit common to 120^1. and 200a. 

Note. The student will here observe that we have obtained 
the result more cpiickly than if we had proceeded as in the 
foregoing examples, :\s a general title it will be found more 
convenient to i^ss from what is given to what is wanted by 
way of the greatest unit common to both of them. Here we have 
passed from i2o<7. to 200a. by way of 40a., which is the G, C, M. 
cf 120a, and sooa. 

Example 4. If j of an estate be worth R90, what is the value 
of { of it ? 

I of the estate is worth R 90 , 

the estate is worth II 90 x 

} of the estate is worth R 90 x | x } or R 80 . Ans, 
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BxampU 5. Express i mile in metres, 33 metres being equal 
to 53 yards- 

35 yards B 31 metres, 

S yards^V* inetres, 

1760 yards*^'2-^ metres or 1609^ metres. • 

//ere we Aitve Jrom S^yd, to 1^60 yd. by way <'/jyd,^ 

the G, C i*J the two i/yatdities. 


BZAKFLES. t»<t. 


1 . If 30 bidlocks cost US to, wbat is the cost of 77 bullocks ? 

2 . if 5 cwt. cost U6. 4a.y what is the cost of 16 cwL ? 

3 . rind the value of 2i yd. of cloth when 44 yd. cost H33. 

4 . If 7 pieces of cloth cost H330, what will 13 pieces cost ? 

6. If 13 reams of paper cost £0. ios.^ what is the price of 
2 i reams ? 

6. If 33 copies of a book cost U33. 13^1., how much will 
31 copies cost ? 

7 . If the cost of 60 eggs be is, 3</., how many can ht 
purchased for 3^. ? 

8. How many oranges can be botight for Rz. 3/r., at the rate 
of ia. 9/. a dozen ? 

9 . If 4 cwt. cost jCi» le, l/., what will 2 tons S cwt. cost ? 

10 . If 35 sheep produce 30 lb. of wool, what would 63 sheep 

pioduce ? • 

11. If 43 men, cam U 3 . 4.6 for a day’s work, what would 
113 men earn i 


12 . If the railway fare for too miles be R3 . S . 6, what is the 
fare for 275 miles 1 

13 . U S persons can be boarded for Z3i how many cm bu 
boarded for /y. lof. ? 

14 . What is the value of 600 pins at the rate of zd. per 
gross ? 

16 . If 7J Ib. cost 2s, 7d.f what will cwt. cost ? 

16 . If I of a maund cost R3. IS'Z., find the cost of 3} seers. 

17 . If f of an estate be worth R3700, wliat is the value of 
I of the estate ? 

18 . If of a cargo be worth ^357. yr., what is the value of 
} of the cargo ? 

19 . The Owner of *375 of a ship sold } of his share for R5049 ; 
find the value of '875 of the ship at the same rate. 


J. c. A. 16 
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20 . A man lost { of his moneyt and then spent | of the 
remainder ; after which he had R120 left: how much did he lose ? 

21 . A gentleman possessing of an estate sold t of of his 
share for H241. 4a, i what would *2 of ^ of the estate sell for at 
the.same rate ? 

22. If a man walk 46 miles in,3 days^ in how many days will 
he walk 115 miles ? 

23 . If the rent of 34 acres is Rat. what is the rent of 
SI acres ? 

24 . A servant’s wages being £10. per annum, how much 
ought she to receive foi 7 weeks ? [1 year« 52 weeks.] 

20 . A man’s annual income is K4olitl ; what docs he receive 
for 15 days ? [1 year36$ days.} 

23 . If 27 bus. 7 ^ ]>k. cost ^10.7 * 3 ^, what is the cost of a 
bushel and a half ? 

27 . If 3 cwt. 3 qr. cost £6, what will be the cost of 3 cwt. ? 

28 . A sack of potatoes weighs 89 seers ; if 6 such sacks cost 

H22. 4<i,i what will be tlie cost of 33 seers ? 

♦ 

20 . If 17 ac. 2 ra 38 po. svupply 3 horses* how many acres 
will supply 16 horses ? 

30 . If the carriage of 35 maunds for 500 miles cost R9. 6<i., 
what weight can be cairiod ilic same distance lor U8 ? 

31 . If a piece of land worth R37$ yield an income of R7. Sa., 

what should be the value of a piece of land which yields an income 
of R18. I2ft. i '' 

82 . If 3^ acres cun be mown in 7 days* how long will it take 
to mow 9^ acres ? 

33 . If 350 rupees weigh 9 lb., how many pounds will 625 
rupees weigh ? 

34 . In a certain tin\e the population of a town increased from 
78960 to 82908 ; find by how many the population of another town 
of 93360 inhabitants would have increased at the same rate in 
the same time. 

36 . A man walks 4 miles in an hour ; how many yards does he 
walk in a minute ? 

36 . A railway train travels at the rate of 20 miles in hours : 
find the rate per minute. 

87 . An express train goes 10 times as fast as a man who 
walks 6 ft. in a second ; how many miles per hour does it go ? 

88 . Express 7^ miles in kilometres, $ kilometres being equal 
to 5456 yards. 
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39 . If6i grammes be equal to 10$ grains, express a pound 
Avoir, in grammes. 

40 . Convert ^3 • 7.6 to Indian money, given ijr. 

41 . Convert 7 tons to maunds, given 35 seers«7a 1 b. 

42 . Express 3.^ dollars in Indian money, 9 dollars being equal 

to 20 rupees. * 

43. If Sj Iiorsos cat as much*as 6 oxen, how many oxen will eat 
as much as 20 horses ? 

44 . If4mendoas much work as 6 boys, how many men 
will <lo the work of 18 boys ? 

46 . If (he price of 7 horses and 5 oxen is U320, and that of 
an ox is Uso, iind the pi ice of a horac. 

46 . If the weight of 5 ni])ccs and 3 pier is 1200 grains, and 
that of a rupee h i8u giain>, tlnd the weight of a pice. 

47 . If 8 horses and 20 sheep eat the grass of 7 ncre^ in a 
certain time, how many acics will feed so lini^cs and 24 sliccji for 
Che same time, supposing a horse to cat as much as 4 sheep ? 

48. If 15 chairs and 2 tables cost U400, find the cost of 
12 chairs and 3 tables, the cost of 10 chairs being ecpial to tljpt 
of 4 tables. 

49 . If the wages of 4 men be equal to those of 5 women, 
what will 8 women earn in a day, the daily earnings of 10 men 
being Ri. 9/r. ? 

60 . If a shop keeper Uses a weight of 13 oje. for 1 lb., how 
tiuich will a custoinei lose in buying 24 lb. ? 

Example 6. If 3; men ilnlsli a piece of woik in 8 days, how 
many men will^nish it in lo days ? 

In 8 days the wuik is done by 35 men, 

.2.... 35^4******! 


or 28 men. Am. 


Here we have passed Jrovi 8 Ha. to 10 da. by way of 2 da.^ the 
G. C. M. \f the two quantities. 

Example 7. If the penny loaf weighs u ox. when wheat is ^4 
a quarter, what should it weigh when wheat is £4. i6r. a quarter ? 


^ 4 « 8 ox. ; ^4. l6j.=96r. 

When wheat 1$ 8oj. a qr. the loaf weighs 22 ox., 
.l6.t. (^2x5) oz. 

.96L.IV'S 01., 

or 10 oz. Ans. 


Here we have passed from iot. to 96r, by way of 16/.,^ tka 
G. C of the two quantiiies. 
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Bxaniplt i. A garrison of xaoo men is provisioned for 6o 
days ; if after 15 days 300 men leave the garrison, bow long wilt 
the remaining provisions last the men left ? 

The provisions left would last 1200 men 4; days, 
they would last 300 men (45 x 4) days« 

/. they would last 900 men i days, or 60 days. A»3. 


EXAMPLES. 137 . 

1. If 9 men can mow a field in 4 days, in how ntany days 
could 6 men mow the same licld ? 

2 . If 12 horses can plough a field in 7 days, in how many 
days could 14 horses plough it ? 

3 . If 16 men can finish a piece of work in 5 days, in how 
many days could 10 men do it ? 

4 . If 2$ men leap a field in is days, how many men could 
leap it in 20 days ? 

6. If 7 cwt. feed I S horses for S days, how many horses would 
they feed i2 (lay» ? 

6. U 2^ maunds can be can ied so miles for a certain sum, 
what weight can lx: carried 125 milea for the same sum ? 

7 . !f 16 bigliAs can be rented for 9 months for Rio, for how 
many months can 36 bighas be rented for the same sum ? 

8. A man walks from Calcutta to Uugly in 6 hours, walking 
4 miles an houi ; how long would he take it he rode at the rate 
of 9 miles an hour 7 

8 . If tlie twopenny loaf weighs 20 oz. when wheat is £4. i 6 s, 
a tiuartcr, what should it weigh when wheat is ^8 a quarter 7 

10. If the sixpenny loaf weighs 64 oz. when wheat is 6 s. 

a bushel, what is the price of wheat per bushel when the sixpenny 
loaf weighs 4S uz. ? 

11 . From a mass of silver I can make 64 plates weighing 3 oz. 
each, how many 4 oz. plates could I make from the same 7 

13 . A garrison of 1200 men has provisions for 75 days ; how 
long would they last if the garrison were reduced to 500 men 7 

13 . A fortress is provisioned for 4 weeks at the rate of 20 oz. 
a day for each man : if only 12 oz. be served out daily for each 
man, how long can the pbcc hold out 7 

14 « A garrison of 1000 men is provisioned for 70 days : if 
af^er 10 days the garrison is re*enforced by 200 men, bow long' 
will the remaining provisions last 7 
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15 . If 7 men can tnow a meadow m 7 days, working 10 hoirrs 
3 day, how many additional hours a day must they work to do it 
in 5 days ? 

16 . If I borrow R300 for 8 months, for how long should I lend 

A400 in return f * 

17 . If it requires 27! ydr of carpel 9 in, wide to cover a room, 
liow many yaids of carpet 7 in. wide will be necessary to cover 
the same room ? 


EZAUFLES. i:t6. 

1. If 30 seers of corn feed 6 limscs for 4 days, how many 
hordes would they fccil for 12 days ? 

2 . If 30 seers of corn feed 6 horses for 4 days, how many 
horses would 25 seers feed for the same time ? 

3 . If 30 seers of com feed 6 horses for 4 days, for how many 
days would they feed 8 horses } 

4 . If 30 seers of corn feed 6 horses for 4 days, for how maRy 
days would 52^ seers feed the same numlier of horses i 

5 . If 30 seers of corn feed 6 horses for 4 days, how many 
seers will feed 10 horses for the same time ? 

6. If 30 seers of corn feed 6 horses for 4 days, how many 
seers will feed the same number of horses for 9 days ? 

7 . If 20 men leap a field og6 acres in 40 hours, in how many 
hours will 35 men reap the same field ? 

6. If 20 m%n rcMp a field of 6 acres in 40 hours, how many 
men will reap the same field in 35 hours ? 

9 . If 20 men reap a field of 6 acres in 40 hours, how many 
acres will 33 men reap in the same time ? 

10 . If 20 men reap a field of 6 acres in 40 hours, how many 
men will reap 15 acres in the same time ? 

11. If 30 men reap a field of 6 acres in 40 hour<i, how many 
acres will they reap in 35 hours ? 

12 . If 20 men reap a field of 6 acres in 40 hours, in how many 
hours will they reap a field of 8 acres ? 

13 . When rice is R3 per md., how many people can be fed for 
the same sum that would feed 90 people when rice is R2. fia. 
per md. ? 

14 . If! lb. of flour cost 9/. when wheat is II3 per md., what 
should be the price of a md of wheat when 1 lb. of ^flour 
«€osts 10. i 
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16 . How many yards of doth worth 4a. 6p. per yard must 
be i^iven in exchange for 30 yards at 3^. 6p. per yard ? 

16 . Find the length of a strip of land 20 yd. wide, that should 
be given in exchange for a piece measuring 40 yd. by 30 yd. 

17 . * If 3 lb. of tea cost as much as 10 lb. of sugar, how much 
tea should be given in exchange foP25 lb. of sugar i 

18 . A brewer receives 10 dos. of brandy in exchange for 
4 barrels of ale worth los. a barrel ; what docs the brandy 
cost him per bottle f 

18 . A man contracts to perform a piece of work in 2o days 
and immediately employs xxpcfi it 16 men. At the end of 12 days 
the work is only half done ; what additional number of men must 
he employ to fiilHl the contract ? 

20 . A merchant of Calcutta indented from London goods 
worth/640, niul paid £10 for freight. If a rupee is equal to 
IS. 9<f., for how many annas must he sell goods, for which he paid 
li« to the London manufacturer, in order to gain £so on the 
whole outlay ? 

^ 21 . If a quantity of ilour serve 36 men for 13 days at tlie 
rate of 12 ot. a day for each man, how many ounces a day will 
each man get, when the same quantity of flour serves 42 men 
for the same tunc ? 


Example If 10 incnt can do a piece of work in 12 days, 
working 7 hours a day, howl.many hours a day nuts! 6 men woik 
to do the same in 14 days ? 

10 men can do the work in (12 x 7) hours, 

2.(12x7x5) .* 

. • u .... —*3* ^ .I 

/. to complete the work in 14 days, they must work 
hours, or to hours a day. 

Example \o, if a number of men can dig a trench 210 yd, 
long, 3 wide and 2 deep, in 5 days of 21 hours each, in how 
many days of 10 hours each, will they dig a trench 420 yd. long, 
0 wide and 3 deep ? 

(2 to X 3 X 2) cu. yd. is dug in 5 5 hours. 


* .sttfArf hours, 

( 420 x 6 x 3 ).hours^ 


or 330 hours ; 

the number of days required •^•33. 
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Example II. If S oxen or 6 horses eat the grass of a field in 
10 days, in how many days will S o\tn and 4 horses eat it ? 

8 oxen eat as much as 6 horses, 

I ox eats.j horses, 

/. 5 oxen eat.horses, or V horses j , 

/. 5 oxen and 4 horses eat as much as (V 4*4) horses, or V horses. 

NoW| 6 horses eat the grass in 10 days, 

1 horse will eat. 10x6 . 

V horses..... 

or 7|? days. 

EXAMPLES. ISO. 

L If 5 men can do a piece of work in 8 days, working 7 hours 
a day, how many men will do the same piece of work in 4J days, 
working 10 hours a day ? 

2. If 9 men can do a piece of work in 7day5wotking 10 
hours a day, how many hours a day nuist 6 men work to do the 
same in 30 days ? 

3 . If 12 men can do a piece of woik in 8 days of 7 hours eacli, 
in how many days of 6 hours each can 10 men do the same i 

4 . If 20 masons build a wall, 50 ft. long, 2 ft. thick and 14 ft. 
high, in 12 days, in how many days will they build a wall, $5 ft. 
long, 4 thick and 16 high ? 

6. If 20 men dig a trench, 100 yd. long, 5 wide and 3 deep, 
in 3 days, how •many men will dig a trend) 150 yd. long, 6 wide 
and 2 deep, in the same time ? 

0 . If 5 men reap a rectangular field, 200 ft. by $u ft., in 2 days 
of 10 hours each, in how many days of 8 hours each can they 
reap another, 300 ft. by 40 ft ? 

7 . If 6 men and 8 boys can do a piece of work in 18 days, in ^ 
how many days will 3 men and 5 boys do it ? 

8. If 5 men, 7 women or 9 boys can dig a ditch in 15 days, 
in how many days can 1 man, i woman and t boy dig it i 

0. 4 men do as much work as 6 boys in the same time, and 
a piece of work in which 20 men and 1$ boys are engaged take 
25 days ; how many days would it take ii 15 men and 20 boys 
were employed upon it ? 

10. If 10 gas-burners, which are lighted 4 hours every 
evening for 1$ days, consume a quantity of gas which costs R3, 
for how many da^ can 12 burners oe lifted S hours every 
evening at the same cost i * 
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11 . If a piece of matting} measuriag 7 ft. 4 in. by 5 ft, cost 
R6. 14<Y., what will be the cost of a piece of the same matting, 
measuring 10 ft, by 6 ft. 6 in. ? 

13 . If the cost of printing a book of 250 pages, with 21 lines 
cm each page, and on an average to words in each line, be K193, 
ilnd the cost of printing a book of 300 pages, with 14 lines on 
each page and 8 words in each linn. 

13 . If 8 men, working 7 hours a day, take 12 days to complete 
a piece of work, how long will 14 boys, working 6 hours a day, 
take to do the same work, the work of one man being equal to 
that of two boys in the same lime ? 

14 . If the feeding of 8 horses and 20 sheep for a month cost 
Rioo, what will l>c the cost 6f feeding 6 horses and sheep for 
a month, supposing that 2 horses eat as much as 15 sheep ? 


BANKRUPTCIES, RATING, TAXING, BTC. 

3 «t 5 . Batea are certain payments which local bodies such 
as Municipal Hoards, District Boards, etc,, arc empowered hy 
\{iw to levy in order to meet local expenses. The amount which 
a man pays depends upon the annual value of his property. This 
value is railed the tfsstssmtf// or rufrnh/e valut of his propert>;. 
Kates arc usually c.ilculatcd as 'So much in the rupee or pound. ’ 
Suppose the rate is M. (>/. in the rupee. It means that la. 6/. 
has to be paid on every Ki of the rateable value. 

Taxes are sums of money fi'.;ed by and paid to the Govern« 
ment of the country. Taxes are uniform throughout the country, 
while rates vary from place to place. In India *rates levied by 
local bodies arc frequently called taxes. 

Incomo-tax is a tax levied on a man's annual income and 
is also payable to the Government of the country. It i$ levied in 
such a way that a \>oor man pays nothing, and its rate increases 
as income increases. It is also reckoned as “so many pies in 
the rupee”, or as “so many pence in the pound.” 

A bankrupt is a man who has run into debt and whose 
debts exceed the amount of money and the value of the property 
he possesses. 

A debtor is a man who owes money. 

A creditor is a man to whom money is owing, 

liiabilltiOB or Debts are the sum total of money which 
a man owes. His assets consist of the money which he has in 
cash or which could be realised from his various debtors, and 
the money which would be obtained by the sale of bis property. 
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DiTldends are the payments which a bankntpt can make to 
his creditors. They are reckoned as ''so much on each rupee 
or pound'’ of his liabilities, 

836 . Example 1. A bankrupt's debts are R7340, and his 
assets are R5430 ; how much can he pay in the rupee ? 

In the place of 1^7340 W can pay iiS430, 

;.Rx . 

or 12 annas ; 

/. he can pay tza. in the rupee. 

• 

Etamff'et. A bankrupt’s debts amount to ^3720, and he 
pays l8r. in the pound \ what arc his assets ? 

First Methvd \ 

In the place of he pays i8r., 

/.i; 372 o...(3720X i8).r., 

/. his assets arc (3720x i8).r., or ^3348. 

Second Method : 

He pays 18/. in /i, 

..* 

his assets^./ 3720 Xxs «/334S. 

Third Method : 

# 

l8f.=2af.-2.f. = ^(l -T), 
his a*ets = ^372ox(i -•!)=-/:(3720- 373) 

=/ 334 S. 

Example 3. A man pays an iocome tax of Kia; at the rate of 
^p. in the rupee ; find his income. 

Rt2S=240oa^. 

He pays 57^. on Ri, 

.2400C)7». on R4800 ; 

his income is R4800. 

Example 4. After paying an income-tax of 6</. in the pound 

a man has ^780 left ; find his gross income. 

He has 19J. fid. left out of £1, 

• .(780 X 20>../Siljjiia, or ^800 : 

his gross income is £800. 


e 4 
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Example A man pays an income-tax of 6/. in the rupee on 
^ of his income ; how much in the rupee does he pay on his whole 
income ? 

He pays 6/. in the rupoe on $ of his income, ue,^ he pays islTa 
of J of his income, or ^ of his income. But 2^ of Ri ; /. he 
pays 4P. in the rupee on his whole income. 

I 

Example b. When income-tax is in the rupee, a person 
has to pay H20 more than when the tax was in the rupee ; 
find his income. 

Difference of tax is 1/. when the income is Ri, 

/.(20 X 16 X i2)p .R(20 X 16 X 13 ), 

or R3840 ; 

his income is R3840. 

EZAHFLES. 140. 

1. Kind the income tax on U3600 at in the K. 

2 . Mow much will a |xx)r'ratc of zs. 6/4 in the £ produce 

parish where the whole properly is rated at ^ 

3 . Find the amount of road*cc$s, at 6/. in tlie R, on a rental 
of Rssoo, 

4 . A bankiupt’s debts are RySiio, and his assets R4925 ; 
how much in the ru|icc can he pay ? 

6. A bankrupt’s effects amount to R6t3t.5.4, and his 
debts are R36788 ; how much can he pay in the rupee ? 

0 . If a man has to pay £9.7 . 6 for income tax on an income 
of /750, what is the rate of tax per £ ? 

7 . A bankrupt's debts are ^ 379 ^, and he pays 12a. 6 p. in the 
rupee ; what arc nts assets ? 

8. A bankrupt’s assets arc ^2900, and he pays his creditors 
14^. 6/4 in the £ ; what do his debts amount to ? 

0 . A man pays an income-tax of R40 at the rate of 4/$. in the 
111 pee ; find his income. 

10 . If 1 pay ^16. lot. 6/4 for income-tax, being at the rate of 
10/4 in the /, what is my income ? 

11 . After paying an income*tax of y). in the rupee a man has 
R3805 left : find his gross income ? 

18 . A person after paying 7//. m the £ for income-tax has 
£\7A. is^* left» 'vhat was bis gross income i 

13 . A creditor received 16/. 3^ in the £^ and thereby lost 
/135. los. ] how much was due to him } 
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14 . A man pays an income-tax of 4^. in the rupee on {of 
his income ; what rate per rupee does he pay on his whole 
income ? 

16 , A man pays an income-tax of 8^. in the rupee on } of his 
income; what fraction of his whole income is paid as income- 
tax ? 

16 . When the income-tax is 9^4 10 the pound a person has 10 
pay ;^40 Icsa than when the tax was is. in the pound ; find his 
income. 

17 . When the income-tax is 7//. in the pound a i>erson has to 

pay £21 more than when the tax was 51/. in the pound ; fmd his 
income. • 


PROliLE.yfS HBLATINCi TO IVOKK DONE IN A 

CERTAIN TIME. 

‘ 437 . The following examples will explain the methods to 
be adopted in solving problems relating to woik done in a 
certain time. In dealing with the work of ditVerent agents, the 
amount of work they can do f/t the same Hme (one day or one 
hour or one minute, etc., accoiditig to the data given) should 
first be ascertained. 

IS 38 . Exavip'e r. A can do a piece of work in 7 days, and 
/> can do it in 9 days ; luiw lung will A and />, woiking together, 
take to do the work ? ^ 

A can do the ^01 k in 7 days, A can do 1 of it in x day : 

E,; ... 9****-***** •• E......... J ... ; 

A and li together can do ( 1 -h)} of it in one day ; 


/.the whole in days ; 

the time rcquircd= 5 c days“3^5 days. 

Example 2. ^ and ^ together can perform a piece of work 
in 5 days, and A alone can do it in 8 days ; what time will it take 
^ to do it alone ? 

A and B can do the work in 5 days, /. they can do J of it in x day; 

A alone .8.. be.J.; 

B alone can do (i- }) of it in 1 day, 

.A. 

. ..the whole in V o** >31 Ant, 


e 
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Example 3. A vessel can be filled by a pipe in 2; minutes* 
and it can be emptied by a waste^'pipe in 20 minutes ; if both 
the pipes be opened when the vessel is full, how soon will it be 
empty ? 

I St pipe fills of the vessel in i minute, 

2nd pipe empties .. ; 

/. when both pipe^ are open 

(s'o'^sS) vessel h emptied in i minute, 

lie ......; 

the whole will be entptied in 100 minutes. 

Bxawp/e 4. A and A can do a niece of work in 5 hours ; 
A and C in 4 hours ; // and C in hours. In what time can 
A alone do it ? 

A and JJ can do ^ in l hour : 

A and C .^ ..j 

/, two men of /I’s strength, and /?and C can do J4 J in 1 hour ; 

but /i and C can do ^ in i hour \ 
two men of A's strength can do f in i hour ; 

or ^ bom* ; 

/. A can do 5V0 * hour ; 

A can do the whole in hours, or 12 hours. A ns. 

Example 5. A does } of a piece of work in 20 days 1 he then 
rails in //, and they finish the hovk in 3 days ; how long would B 
lake to do the whole work hy himself i , 

A docs I of the work in 2o days, 

/, A can do ^ of the work in i day, 

but A and // do J of the work in 3 days, 

A nnd B do of the work in i day, 

B does (iS work in i day, 

t\e,f B can do .. 

/. B can do the whole work in days, or 37* days. Ans. 

EXAMPLES. Ml. 

{Examples i—7 should be taken vrally^ 

L A can do a piece of work in i day, B can also do it in 

the same time ; how long will they take if both work together 7 

. 3 . A can do a piece of work in 1 day, B can do it in 2 days ; 
in what time will they do it if they work together ? 
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3 . A can do a piece of work in 2 hours, and B can do it 
in 3 hours ; how long will they take if both work together ? 

4 . If ^ does a piece of work in labours, which B can do 
in 2^ hours ; in what time will they do it if they work together ? 

6. A cistern can be iiUed by a pipe in 2 hours, and it can 
be emptied by a waste-pipe in 3 hours ; in what time will it be 
filled if both the pipes are turned on together when the cistern 
is empty ? 

6. A cistern can be filled by a pipe in 3 hour'>, and it can 
he emptied by a waste pipe in 2 hours ; if both the pipes are 
opened when the cistern is full, how so<m will h be empty ? 

7 . A and B can do a piece of *work in half an-hour, and 
/} alone can do it in one hour ; in what time can A alone do it ? 

6. A can do a piece of work in 10 hours ; B can do it in 
h hours. In what time will they do it if they woik together ? 

9 . If A does a piece of work in 4 days, which /> can do in t, and 
C can do in 6 ; in what time will tliey do it, all working together ? 

10 . A cistern can be filled by one pipe in 3^ hours, by a 
second in hours, and by a third in 5^ hours ; in what lime ' 
will it be filled by all the three in action together ? 

11 . A can reap a field in 10 days : I> can reap it in 12 days ; 

C can reap it in 15 days : how long will it take them all together 
to reap it, and what pint of the work will be done by each ? 

12 . A and B togetlier can dig a trench in 4 days, and A alone 
can dig it in 6 days ; in how many ^ay^ can B alone dig it ? 

13 . Two pipes, P and together can fill a cistern in 20 mi¬ 
nutes, and alone^n 30 minutes : liuw long would (J alone take ? 

14 . A vessel can be filled by one pipe in t) minutes, by a 
second pipe in to minuter ; it can be emptied by a waste-pipe 
in 12 minutes : in what time will the vessel be filled if all the 
three be opened at once ? 

16 . A vessel has 3 pipes connected with it, 2 to supply and 
1 to draw off. The first alone can fill the vessel in 4^ hours, the 
second in 3 hours, and the third can empty it in hours. If all 
the pipes be opened when the vessel is half-full, how soon will it 
be empty ? 

16 . A and B can do a piece of work in 6 days ; A and C in 

days I B and C in 4 days. In what time could each do it i 

17 . A and B can mow a field in 3^ days ; A and C in 4 days ; 

B and C in 5 days. In what time could they mow it, all working 
together ? 

18 . A does I of a piece of work in 9, days ; he then calls in 
Bf and they finish the work in 6 days. How long would 3 take* 
to do the whole work by himself ? 
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10 . A does of a piece of work in i; days ; he does the 
remainder with the assistance of ^ in 4 days. In what time 
could A and D together do it ? 

20 . A can do a piece of work in 16 days» B in 10 days ; A and 
B work at it together for 6 days, and then C finishes it io 3 days : 
in how many days could C have done it alone ? 

21 . A and B together can do a piece of woik in 6 days, B 
alone could do it in 16 days. If B stops after 3 days, how long 
afterwards will A have finished the work r 

22 . A and // can reap a field in 30 days, working together. 
After It days, however, li is called off, and A finishes it by 
himself in 38 days more. ^ In what time could each alone do the 
whole ? 

23 . Ay B and C together can do a piece of work in 6 days, 
which B alone can do in 16 days, and 7 ) and C together can do 
in 10 days ; in how many days can A and B together do it ? 

24 . Five men can do a piece of work in 2 hours, which 
7 women could do in 3 hours, or 9 children in 4 hours. How 
Jong would I man, i woman and 1 child together take to do the 
work ? 

26 . A can do a piece of work in 4 hours, B and C can do it 
in 3 hours, A and C can do it in 2 hours. How long would B 
alone take to do it ? 

20 . A and B together can do a piece of work in 8 days ; 
B alone can do it in 12 days ; supposing B alone works at it for 
4 (lays, in how many more days could A alone finish it ? 

27 . Three taps, /f, B and*o, can fill a cistern in 10, 15 and 20 
minutes respectively. They are all turned on at once, but after 

3 minutes C is turned off. How many mi Antes longer will A 
anci B take to All the cistern ? 

% 

28 . Three taps, /f, B and C, can fill a cistern in 10 min., 
12 min. and 15 nun. respectively. They are all turned on at once, 
but after i 4 min. B and C are turned off. How many minutes 
longer will A take then tu fill the cistern ? 

20. Two pipes, ^ and can fill a cistern in 3 hours and 

4 hours respectively ; a waste-pipe C can emptv it in 2 hours ; 
if these pipes be opened in order at 7, 8 and 9 o’clock, And 
when the cistern will be Ailed. 

30 . A piece of work was to be completed in 40 days ; a number 
of men employed upon it did only half the work in 24 days ; 
16 more men were then set on, and the work was completed in 
the speciAed time ; how many men were employed at first ? 

81. A can do a certain work in the same time in which B and 
C together can do it If A and B together could do it in 10 days, 
and C alone in $0 days, in what time could B alone do it ? 
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32 . A and S can do a piece of work in 10 days, B and C in 
IS days, and A and C in 25 days ; they all work at it together 
for 4 days ; A then leaves, and fl and C go on together for 
5 days more, and then £ leaves : in how many more days 
wilt C complete the work ? 

83 . A takes twice as much lime as £ and thrice as much 
time as C to finish a piece of^oilc ; working together they can 
finish the work in 3 days ; find the time each will take to finish 
the work. 

84 . A cistern can be filled by two pipes in 30 and 40 minutes 
respectively s both the pipes were opened at once, but after some 
time the first was shut up, and the cistern was filled in 10 minutes 
more. How long after the pipe'* had Ijcen opened was the first 
pipe shut up 7 

35 . A cistern has 3pipes, / 4 , //and C : A nnd //can fill it in 

2 and 3 hours respectively ; 6* is a waste-pipe. If all the thtee 
pipes be opened at once of the cistern will be lilted up in 
30 minutes. In what time can C empty the full cistein ? 

36 . Forty men can finish a piece of work in 40 days ; but if 

5 men leave the work aftei every tenth day, in what time will the ^ 
whole work be completed ? 

37 . A is engaged to do a piece of woik ; after working for 

3 days he leaves, and // who is called in finishes the rcinaining 

part of the woik in 9 days. A left the woik after working 

for 3 days, // would have finished the remainder of the woik in 

6 days. In how many days can each, working alone, finish the 

whole work ? ' 

38 . A vessel lufs 2 pipes attached to it, one to supply and one 
to draw off. The supply-pipe can fill the vessel in 40 minutes, 
and the waste-pipe can empty it in an hour. If the supply-pipe 
and waste-pipe are kept open in alternate niintutes, in what time 
wilt the vessel be fiUea 7 

89 . A boy and a girl begin to fill a cistern ; the boy brings a 
quart at the end of every 3 minutes and the girl brings a pint 
every 3 minutes In what time will the cistern be filled, if it 
holds 4^ gallons 7 

PROBLEMS RE LA TING TO CLOCK’S. 

233 . The clock dial is divided into 60 equal parts and in 
one minute the minute-hand travels through one such part. Each 
of these parts is called a Minute-division*’ or ^'minute-space**. 
While the minute-hand travels all round the dial, that is, through 
5 o minute-divisions, the hour-hand travels through only 5 minute* 
divisions. Therefore while the minute-hand moves over i divisioni 
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the hour-hand moves over or ^ of a division. It thus follows 
that in one minute the minute-hand gains or ^ of a 

miniite*division over the hour-hand. Consequently m any number 
of minutes the minute-liand will gain of that number of minute- 
divisions over the hour-hand. Hence whatever may have been 
the positions of the hands, in 24 minutes, for example, the minute- 

hund will gain ^24 or 22 miniite'divisions over tW hour-hand. 

• 

Example. Two clocks are at 12 noon ; one gains 40 seconds 
and the other loses 50 seconds in 24 hours ; after what intervsfl 
will the one have gained 16 minutes on the other, and what time 
will each then show ? What will be the true time when the first 
clock indicates 3 r. M. on the following day ? 

(i) The one cluck gains on the other (40 + 50) sec. in 24 hours \ 

t\e.y it gains $ min. in i day, 

/. 1 . J ., 

/. x6 .i-V- days, or 4* days, 

or 10 days t6 hours (true time). 

(il) Now in >3^ days the first clock gains V ^ see, or 7^ min., 
and the second loses x 50 sec. or min. 

But the correct clock, at the end of the interval (r>., 10 days 
16 hours) will show 4 a. M. 

Therefore the fiist will show 4 h. 7} mtn. A. M. ; 

and the second will show 3 I1, 51} min. A. M. 

(lii) From 12 noon to 3 r. /M. on the following day there are 
27 hours. 

24 hr. 40 sec. of the first clockt day oV the correct clock, 


/>., hr. .. 


J hr. 

.“i!?! day 

27 hr. 

.“VtW- day 

Now day “I 

da. 2 hr, S 9 /iVi xnin. 


When the first clock indicates 3 r. M. on the following 
day, the true time will be 2 h. 59 a*ia\ min. P. M. 


1 . A watch which is 5 minutes too fast at 12 o'clock on 
Sunday gains 2 min. 15 sec. per day ; what time will it indicate 
at half past 2 P. M. on the following Tuesday ? 

S. A clock which is to minutes too fast at 9 a. M. on Monday 
loses 3 min. per dav; what time will it show at a quarter to 3 P. u. 
on the following Wednesday 7 
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8. One clock gains 2 minuteSt and a second gains 3 minutes 
in 24 hoif^s ; the Hrst is put right at 12 o'clock on Tuesday, the 
second at 3 P. sr. on tlie following Wednesday : when will they 
indicate the same time ? 

4 . Tw'o clocks aic exactly together at S a. m. on a certain 
day ; one loses 6 seconds and the other gains 10 seconds in 
24 hours : when will the one be half an hour before the other, 
and whai time will each clock then show ? 

5 . A watch which shows correct time at noon on Tuesday 
gains 2k min. a day : what is the correct time on the following 
bimday^whcn it is 9 a. m. by the watch ? 

6. Two clocks strike 9 together on Monday morning; on 
Tuesday n\ornmg one wants 10 minutes to 11, when the other 
strikc^ II. Huw much iiiU9t the slower be put on, or the faster 
put back, that they may stttke 9 together in the evening ? 

7 . A clock which was 1*4 min. fast at a quarter to il P. M. 
oil Dec. 2, was c; min. »low at 9 A. M. on Dec. 7 ; when was it 
exactly right ? 

8. A clock which was ra min. fast at a quarter to 11 v. M. 
on Nov. as, was exactly right at 11*30?. M. the following da^ 
How many minutes was it slow at a quarter to 2 p. on Dec. 7 r 

9 . A clock wliich is 7^ inin« fast on Tuesday at noon, is 
4^ min. fast at midnight on the following Monday ; how much 
did it lose in a day i 

10. A watch which gains 7^ min. in a day is 12 minutes fobt 
at midnight on Sunday. What will be the true time when ilie 
watch indicates 4*32 ?. M. 011 Weflnesday ? 

11 . Two clocks, of which one gains 3^ min. and the other 
loses 2k min. in hours, were both within 1 min. of the true 
time, the former fast and the latter slow, at noon on Sunday 
last ; they now diftcr from one another by tj min. : find the day 
of the week and the hour of the day. 

12 . A clock loses 2} minutes a day ; how must the hands he 
placed at 9 a. M. so as to point to true time at noon ? 

13 . One clock gains 12^ minutes, and another gains 7^ 
miDiitcs in i2 hours. They are sec right at noon on Sunday. 
Determine the time indicated by each clock, when the oi(c 
appears to have gained 21^ minutes on the other. 

14 . A clock set accurately at 1 o'clock indicates 10 minutes 
to 6 at 6 o'clock ; what is the true time when the clock indicatci 
6 o'clock ? 

16 . A watch is 73 seconds slow at noon on January 1st 1927 ; 
how much must it gam daily that it may be 17^ second;! fast at 
noon on July 1st ? * 


I C, A. 17 
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16 A watch is set right at to P. M. on Sunday ; at lo a. m. on 
Wednesday it is 5 minutes too fast ; what will be the true time 
when ii is 2 r. M. by the watch on Friday ? 

17 . A watch which gains 5 minutes in 12 hours is put right 
on January 1st 1928 ; when will it again show correct time ? 

18 . A church<lock was 15 minutes too fast 10 days ago, and 
tO‘<lay at the same hour it is 15 minutes too slow : when did it 
hli<>w true time ? When will it again show true time ? 

19 . Two clocks, of which one gains and the other loses one 
minute in an hour, sttike one o*clock together ; what will be the 
inicival, incas\ired by a correct clock, between their respective 
striking 2 ? 

940 . In connection with the relative positions of the two 
hands of a clock the following points should be noted : 

(i) While the minutedtand passes over fio mmute*divisions 
the hour-hand passes over only Therefore in 60 minutes the 
minute-hand gams 5$ divisions on the hour-hand ; and there¬ 
fore in 13 minutes the minute-hand gains 11 divisions on the 
hm;r-hand. 

(ii) When the hands arc coincident, the number of minute- 
divisions between them is 

(iii) When the hands are opposite to each other, the number 
of minute-divisions between them is yo. 

(iv) The minute-hand in making one complete revolution 
loitnd the dial describes four right angles or 360 degrees* 
Therefore one minutc-division corresponds to or 6 degrees 
of angular measurement. Hence the hands are at right angles 
to each other when they are 15 divisions apart, since 6*x 15090* 
0a tight angle. When the hands are at right angles, the minute- 
hand will either ahead of or behind the hour-hand by 15 
divisions. This occurs twice every hour when the number of 
divisions between them, measured in the same direction^ is either 
X 5 or 45 - 

Example. Find the time between 4 
and 5 o’clock when the hands of a clock 
are (i) together, (ii) at right angles, 

(iii) opposite to each other* 

At 4 o’clock the minute-hand is 20 
divisions behind the other. 

(i) The two hands to be together 
between 4 and 5, the minute-hand nas to 
gain 20 divisionsj)n the hour-hand. 
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The minute-hand gains li divisions in 12 minutes^ 

/. 1 division in ^ . 

.... 20 divisions in .; 

the lime required is ^*5^^ min. or 21-^ min. past 4. 

(ii) When the hands;arc at right angles there is a space of 15 
minute^divisions bctwreen*them. Between 4 and 5 tliis will happen 
twice ; first, when the mioute-hatvl has gained 5 20- 15) divU 

sions ; and secondly, when it has gained 33 (1.^., 20+13) divisions. 

The minute-hand gains 11 divisions in 12 minutes, 

. 1 division in \\ .. 

..... 3 divisions in .. • 

and ..35 divisions in ... 

The two hands will be at right angles at if {I min. or 
$x^x 4 ; bbJ also at past 4. 

(ii) When the hands arc opposite to each other, there is a 
space of 30 divisions between them. This will happen when the 
minutediand has gained 30 (1.^., 20+30) divisions. 

The process will be similar to that in tlie preceding cases^ 
The time is 54 i\ min. past^+ 

EXAUFLES. 143. 

At what time are the hands of a clock (i) coincident, (ii) .at 
right angles, (iii) opposite each •other, (iv) 12 divisions apart, 

22 divisions apart, between the hours of 

1 . 2 and 3 ? * 2 . 3 and 4 ? 3 . 6 and 7 ? 

4 . 12 and 1 ? 5 . 7 and 8 ? 6. 10 and 11 ? 

7 . A watch is 10 minutes too fast atinoon ; it loses 2 min. in 
one hour: find the true time when its hands are at right angles 
between 2 and 3 o’clock. 

8. A clock is 3 minutes too slow at 1 ; it gains i min. in an 
hour : what is the true time when its hands are together for the 
fifth time after 1 o’clock ? 

8. A clock is put right at 4 P. M.; it gains i\ min. in an hour : 
what is the true time when its hands are at right angles for the 
fourth time after 4 ? 

10 . A clock indicates correct time when its hands are together 
^tween 2 and 3 o’clock ; if it had been losing 2 min. every hour» 
what time did it indicate at t2 noon ? 
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IL A clock, in which the hour-hand has been displaced, shows 
the time to be i 6 minutes past 3, and ihs two hands are together ; 
the time is between 3 ana 4 o’clock. Find by how many minutC' 
divisions the hand has been displaced. 

12. If the hands of a clock come together every 63 minutes 
(true time)* low much does the clock gain or lose in a day ? 

PJii>nLE 4 \fS CONCEh'NJNG TIME AND DJSTANCE. 

241 . Tht following simple illustrations will explain the 
principles involved in solving problems on Time and Distance. 

The abbreviation p. h.** is used for “miles per hour**. 

(i) Simple Motion.—Sti]ipose the distance between two 
places/f and/y IS a; miles and that two pcisons walk towards 
each other from /i andat the rates of $ miles and 4 miles 

6 m. p. h. 4 m p. h. 

16 miles C 12 miles 

I 

A 27 miles B 

per hour rcsiKCtivcly. Of the whole distance the two together 
cover ( 5 *^ 4 ) or 9 miles |>ci hour, and since the whole distance 
is 27 miles, the time icqnircd to cover it will be V 

In 3 hr. the man trom A will walk (3X 5) or is miles and the 
man from 7 ^ will walk (3x4) or 12 miles, they will meet at 
a place C, 15 miles from A and i?- miles from fi. 

Again suppose tliat both walk from A and B in the same 
direction towards D. As the man from A walks at the rate of 
5 m. p. h. and the other man from B walks at the rate of 4 m. p. h., 
it is clear the first man gains J mile in ) hour on the second man. 

6 m. p. h. 4 m. p h. 



27 miles 



O 


Since the distance between the two places is 27 miles, the fir^t 
man will overtake the second when he (the first man) gains 27 
miles on the other (the second man). Therefore the man from 
A will overtake the man from B in 37 hours. 

In 27 hours the first man will walk (27 x 5) or 135 miles and 
the second man will walk (27x4} or 108 miles. Hence they will 
meet at a place D, 135 miles from A and 108 miles from B, 

(ii) Motion of Trains.-^Suppose that two trains A and . 
77 yd. and 99 yd. long, are running at the rates of 25 and 20 
miles an hour respectively. If they are running in opposite 
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directions, they are approaching each other at (30+35) or 45 
miles per hour. If they are 3 miles ai>art, they will together 


25 m p. h. 

A ■■ — » 


3 miles 


+ 


•D 


20 m. p. h. 

cover 3 miles in A n'i mimites, rr., they will meet in 

4 minute?. 

Suppose that after meeting, the liain A comes from the 
position shown in the aimve dingratn to the po:^iiion shown below 

A 


B 

wlicrc the head of A and the end of //, arc in a line. It is 
<*vi(lent from the diagram that the two tiams together liavc 
travelled a distance cc|ual to the length of the train A. (To get a 
simpler idea imagine the tiain yt to be momentarily stationery* 
then to be in the above iK)sition the tiain /i must travel a 
distance equal to its own length). 

Since the two trains together cover a distance of 43 miles 
•-45 X 17O0 yd. in i houi, therefon* they will cover a distince o( 

00 yd. in ^ hr. or " ^ see, or 4fr see., t. r, after 

^ 45x1760 45x17^60 ’ 

meeting, the head of the tiain /I will jiass the other train in 

4^ sec. Similarly* it may be shewn that a {^eisnn sitting any* 

where in the first train will (lass the other tiain in the same 

time. 

Again, suppose that after meeting, the twoliains come to 
tlie following position where their ends arc in a line. Here 
the trains have just passed each other. It is evident fiom the 


diagram that the two trains together have tiavelled a distance 
equal to the lengths of the two trains, (77+99) or 176 yd. 

Since the two trains together co\'er a distance of 4; miles 
(«i45 X 1760 yd.) in I hr., therefore they will cover a distance of 

176 yd. in - V hr.— -.- • sec.»8 see., i.r.. 

' ^ i$Xl7f^c 45x1760 ' ' 

meeting, the two trains will pass each other in 8 see. 


after 
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Now, ag«iin suppose that the two trains A and />\ which are 
3 miles apart are nmnion in the same direction. Then the 

25 m. p. h. A 

A~—^ -V 


3 miles B -4 ■ v 

20 m. p. h. B 

faster train A j^ains (35-20) or 5 n\i\c^ in an hour on /^, There¬ 
fore it will ^Ain 3 miles in 2 hr. or 36 minutes, i>.» A will overtake 
in 36 minutes, 

Suppose that after mcetini;, the train yi comes from the 
position shown in the above diagram to the position i;iven below 
where their heads are in a line. It 1$ clear that A has ^^ained 
n distance ci|ual to the length of //. 


A 



B 


Since A gain^ 5 miles (*-5X 1760 yd.) in t hr., theicforc it will 

gam 99 yd. in. . ^ hr., or, ^ sec., or, 4 ^>i sec. r.r*., the 

head of the train A will pass the head of the other train in 4o|^ 
sec. .Similarly it may be shewn that a person sitting anywhere 
in the first train will pass the other train in the same time. 

Again, suppose that after meeting, the trains come to 
the following position where the end of w*l is in a line with the 

A 


B 

head of /i. Here A has just completely passed / 7 . It is evident 
Ivom the diagram that A has gained a distance equal to the 
lengths of the two trains, /.e., (77+99) or 176 yd. 


Since gains smiles (»5x1760 yd.) in t hr., therefore it 

. V. j . 176 . 176x60x60 

will gam 176 yd. in hr., or, - sec., or, sec., 

I./., after meeting, the two trains will pass each other in 72 sec. 


From the foregoing illustrations we learn that the iffieciive 
rate of two trains is (t) the sum of their rates if they are tunning 
in opposite directions, or, (2) the difftrinct of their rates if they 
are running in the same direction. 
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(iiO Motion up and down a river.When a man 
rows down a river» t)ie rate at which be advances«(rate of his 
own pull)+(rate of the current). (^) When a man rows up a river, 
the rate at which he advances(rate of his own pLtll)''(^R^^ 
the current). 

ExiimpU I. A passenger train leaves Calcutta at 4 
and travels at the rate of 20 tulles an hour ; the mail train leaves 
Calcutta at 9 r. M. and travels^ on a parallel line of tails, at iha 
late of 30 miles an hour : when and where will the second nan 
overtake the hist ? 

The first train has h la i ted 5 hours before the second; atul 
is therefore (20X 3) or too miles away when the second tiain 
starts. Therefore the sccoud train has to ^'ain loo miles on the 
lirst, at the rate <if to (f.f*., 3020) miles an hour. 

Second train ijains to miles in 1 hour on the first, 

.•. too.to hours.; 

the time required is 10 hours after the sccoud train starts: 
and /. the second overtakes the first (30 x 10) or 300 miles from 
Calcutta. 

Examp!t 2. A haic, pursued by a gieyhound, is 30 yards bcfoie 
him at stnriin^f ; whiKt the haie takes 4 leaps the do^ takes i : 
in one leap the hare g<H;s yaids, and the dog, 2^ yards : how 
lar will the naie have gone when she is c.anglit by the hound ? 

Whilst the •hare runs (4x1}) yd., or 6 yd., the dug luns 
(3X2j) yd,, or yd. Hence 

The dog gains 1^ yd. wliilst the bare runs 6 yd., 
. 3 yd. 12 yd., 

/.30 yd. 120 yd. ; 

the required distance is 120 yd. 

SxampU 3» A starts from P to walk to a distance <>f 
5i| miles, at the rate of 3} miles an hour ; an hour later B starts 
fiom Q for P and walks at the rate of 4^ miles an hour : when 
and where will A meet B ? 

A has already gone 3I miles when B starts. Of the remaining 
43 miles, A walks 3^ and B walks 4^ in one hour ; that is, they 
together pass over (3)^.4^) or 8 miles in one hour. Therefore 
48 miles are passed over in V ^ hours. Therefore A meetS B 
in 6 hours after B started. And therefore they meet at a distance 
of 4^x6 or 25^ miles from Q. 
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SxampU 4. Two trains, $0 yd. and 60 yd. long respectively, 
run at the rates of 45 and 30 niUe$ an hour respectively on parallel 
rails in opposite directions : how long do they take to pas? each 
other ? How long would they take to pass each other if they were 
ninning in the same direction ? How long would a person sitting 
in the Hrst train take to pa?s the other i 

(]) The two trains running in opposite diicclions will pass 
each other in the time in which (50^-60) or 110 yards are passed 
over at the rate of (43 + 30) or 73 miles an hour. 

Now, 75 miles are passed over in i hour, 

r.r, 75 X 1760 yd. I hoin , 

lio yd. • 

the time rcqniied-*\A hr., or 3 seconds. 

(m) When tlic trains run in the same direction they pass each 
other in the time in which (50+60) or no yards aic passed over 
at the rate of (45-30) or 15 miles an hour. The time lequiied 
will be found to he 15 seconds. 

(iii) First, when the tiains arc running inopp>Yitc diiectionb, 
a person sitting in the first tiain will pass the other in tlio time 
in which 60 yd. (/.r., the length of the 'second tiain) are passed 
over at the rate of (4$ + ^) or 73 miles an horn. Tlie leqtiired 
time will be found to he l/| sccoitd.s. 

Secondly, when the trains run in the same direction, 60 >d. 
aic to he passed os^r at the rate i>f (43 — 30) or 15 iuilc» aa hoin. 
The required time will he found to be seconds. 

Example 3. A man rows down a river iS mUes in 4 hours 
with the stream, .and returns in 13 hours ; find the rate at which 
lie lows, and the rate at which the stieam 

He lows 18 miles in 4 hours down the stream; therefore 
he rows or 4^ miles an hour down the si 1 earn. 

Again, he rows 1<S miles in i3 hours up the stream ; therefore 
he rows or miles an hour up the stream. 

.\ 4 ^ miles an hour U the sum of the rate at which the man 
rows and the rate at which the stream flows ; and lA miles an 
hour is their didercnce. Hence the rates arc 3 miles and 1^ mileb 
an hour respectively. 

Example 6. If a snail, on the average, creep 31 inches up a 
pole during i3 hours in the night, and slip down 16 inches during 
the 13 hours in the day, how many hours will he be in getting to 
the top of a pole 35 feet high ? 

Length of the pole«43o in. Now in 34 hours the snail creeps 
up (31 16) in. or 15 in.; therefore in (34x26) hr* the snail creeps 
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Up (15 X26) in. or 390 iB. ; therefore he has (420** 39 ^) in. or 30 in 
more to get up. And he goes over 31 in. in 12 hr., and there¬ 
fore over 30 in. in i hr. Therefore he reaches the top in 
: 34 X 26 + *Vt®-) or in 635 iV hours. [The number of days (26) 
])as been so detennined lliat *(430 in. - 15 in. X26) may be equal 
to 3( in. or just less than 31 in.] 

EZAtfFliES. 144 . 

1 . One mail takes 100 step> a minute, each 3 ft. long ; 
another walks 4 miles an hour ; if they siait to^^ciher, how soon 
will one of them be 3S yaid^ ahead of the other ( 

2 . A person wishing to go from A to /i walked for 4^ hours 
Atthemio of 1 nulc m 3ti{ inin., he then rode* for ihi hours 
thice limes as fast as he walked, and then had to travel by rail 
for 10 ^ lumis thiee liuv's as fa^^t a» he rode ; find the distance 
fioin A to /A 

3 . A train leaves Calcutta at 7*30 m, and travels 25 miles 
an hour : another train leaves Calcutta at noon and travels 
40 miles an hour : when ami where will the second tr.ain overtake 
the first r 

4 . A train going 30 milci an hour leaves Calcutta (of 
Allahabad (600 miles) at 9 r. m. ; another train going 40 miles 
an hour leaves ADuhabud for Calcutta at the same time ; when 
and wh(M*e will they pass each other ? 

6. Two trains, each 88 yards long, are lunning in opposite 
dii'cctions on parallel rails, the first at 40 miles an hour, the 
oihci at 3; miles an hour ; how l^g will they lake to pass each 
other ? 

0. In the ^ovc example, if the trains run in the same 
dIIcclion. how long wilt ji poison silting in the faster train take 
to pass the other r 

7 . A man rows down a Jivcr 15 miles in 3 hours with the 
stream and returns in 7* hours : find the rate at which he rows, 
aid the rate at which the stream flows. 

6. A man rows I2 miles in 5 hours against the stream, 
the rate of which is 4 miles an hour ; how long will he be rowing 
15 miles with the atream ? 

9 . A policeman goes after a thief who has 100 yards’ start ; 
if the policeman run a mile in 6 minutes, and the thief a mile 
in ic minutes, how far will the thief have gone before lie is 
overtaken ? 

10 . A man starts at 7 a. m. and travels at the rate of 4{ miles 
an hour ; at 8*i 5 .v. sf. a coach starts from the same place and 
follows the man, travelUng at the rate of 6^ miles an hour j at 
what o’clock will the coacn overtake the man ? 
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11 . A starts from Allahabad to Cawnpore and walks at the 
rate of 5 miles an hour ; B starts from Cawnpore 3 hours later and 
walks towards Allaliabud at the rate of 4^ miles an hour ; if they 
meet in 11 hours after B started, find the distance from AUababad 
to Cawn|H)rc. 

12 . A stmts fjoni Calctitta*to Hiighly (34 miles)at 6 A. M. 
walking 4 miles an hour ; B starts from Calcutta an hour later 
and reaches 1 highly one hour before A ; where did they meet ? 

13 . A man walks to a towm at the rale of 3^ mites an hour and 
rides back at the rate of 6 miles an hour ; how far has he 
walked, the whole lime occupied having been 3 hours 10 minutes r 

14 . and /* uin a mile in opposite directions ; while A runs 
() yards B ruuN 5 ; // gcug seconds’ atari, during which time he 
runs 32 ^ yajilb ; lind when he will pass A. 

16 . A train leaves Calcutta at 7 a. M. and teaches Uurdwan 
at II A. M. ; another train leaves liurdwan at d .\. M. and reaches 
Calcutta at 10-30 a. m. : at what hotir do they meet r 

18 . A train starts from /’ foi Q travelling 30 miles an hour ; 
^1^ hours later another tiain stalls fr<im and tiavelling at the 
lattt of 30 miles au hour rvachrs Q 3I hums before the Rist train : 
find the distance trom to O. 

17 . A luusuiuan leaves Madras at 10 a. SI. and in 5 hours 
overtakes a coach which left Madias at 9 A. M. If the coach liad 
been 3 miles farthoi oti the road when the horseman started, it 
vk ould have been overtaken in j hours. Find the rate*) of the 
hurscinnn and the coach. 

18 . A and B start at the same time from P&tna and Uanki* 
])ore, and proceed towatds each other at the rates of 3 and 4 miles 
per hour respectively. They meet when B has walked one mile 
fiuther than /(. Find the distance between Patna and lUnkipoie. 

19 . . 1 , B and C'start fiom the same place at intervals of an 
hour and walk at the rale of 3^ 4 and $ miles an hour respectively. 
A starts first, but when he is overtaken by B he returns towards 
the starting-place ; find the distance from the star ting* place 
where he would meet C\ 

20 . A man rides at the rate of it miles an hour, but stops 
5 minutes to change horses at the end of every 7th mile ; how 
long w*iU he take to go a distance of 94 miles ? 

21 . A man rides at the rate of lo miles an hour, but stops 
10 minutes to change horses at the end of every 12th mile ; how 
long will he take to go a distance of 96 miles ? 

i 

23 . If a gun fire 7 shots every 9 minutes, how many will 1 % 
fire in an hour ? 
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23 . A monkey, climbiniir up a greased pole, ascends lo ft. 
and slips down 3 ft. in alternate minutes. If the pole is 63 ft. 
high, how long will it take him to reach the top i 

24 . A party of tourists set out for a station ^ miles distant 
and go at the rate of 3 miles an hour. After going half a mile 
one of them has to return t(\ tlih starting point ; at what late 
must he now walk in order to reach the station at the ^ame time 
as the othets ? 

25 . A motor car, travelling at the rate of 40 miles an liom, 
stalls from a place* /* to travel, on a ro«ad running beside a 
railway, to a place a distance of 150 miles. Fifteen minutes 
after the motor car has started, a train, travelling at the late of 
60 miles an hour, leaves 7 * to go Xo Q. If the train slops for 
rive minutes at a auction 35 miles fiom 7 ^ find : 

(1) At what distances from P the tiain and motor car ate 
together. 

(2) The length of time between the ariivals at Q of the train 
and motor car. 

26 . The Snia*Siiajganj Railway is $5 miles long, its XvMi 
terminii being Ishuidi and Sirajganj. It is a single line railway 
and has stations at every 5 miles, where it is possible for two 
trail s to pass one another. A fast train starts at noun from 
Ishiudi, limning at the .rate of 50 miles an hour, and stops 
2 minutes at the fifth station out. A slow train stalls 5 minutes 
liter ftom Siiajganj, running at the rate of 20 miles an hour, 
and stops 2 minmvs at every stMion. At what station must the 
slow train lie by for the fast tram to pass it r The slow train 
must be out oT the way at least a minute before the fast train 
IS due. 


UNIFORM CIRCULAR MOTION. 

S 42 . Example. Ay B and C start from the same ]>oint and 
travel round an island 30 miles in circumference, A and B 
travelling in the same direction and C in the opposite direction. 
If A travels at the rate of $, ^ at the rate of 7 and C at the rate 
of 8 miles kn hour, in how many hours will they all come 
together again ? 

B gains 2 miles on ^ in i hour ; /. he gains 30 miles or a 

complete circuit in -Y- hr., that is, A and B are together at the end 
of every 15 hours. A and C together pass over 13 miles in i hr ; 
A they come together every hours. And therefore B and C 
will come together at th^ end of any number of hours which is a 
common multiple of 15 and ; but the L. C. M. of ij and ft 
is 30 : therefore B^ Care first together at the end of 30 hours. 
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EXAUPLEa 145. 

1 . A and start together from the same point to walk round 
a circuku course^ lo miles long ; A walks 4 miles and B 3 miles 
an hour. When will they next meet, (i) if they walk in the same 
direction, (li) if they walk in opposite directions ? 

2 . A takes 3 hours and B takes 5 to walk round a park. If 
they start together, when will they next meet, supposing (i) that 
they walk in the same direction, (ii) that they walk in opposite 
ducctions ? 

3 . w 4 | //, C start from the same point and tr.avel in the same 
ditection round an i'^land 63 miles in cirrumfcrcncc, ^ at the 
tate of 10, />^ at the rate of 13 , and C at the rate of 16 miles 
a day ; and how many days will they come together again ? 

4 . A can go round an island in 15 d.iys, // can go round it in 
to days and 6 ' in 3; days. If they start simnltaneously from the 
^^lne point, A and B travelling in one diieciion an<l C'in the 
opposite direction, in how irtiiny days will they come together 
again 7 In how many days will they come together again at the 
starting point ? 

5 . Thiee boys agice to start together from the same point 
and run round a circular paik ^ miles in circumference ; they nia 
at the rates of 3, $ and 7 miles per hour respectively ; in how 
many hnuis will they come together again ? In what time will 
they come logothci again at the fjoint fioin which they started ? 


KACES AND GAMES OF SK/fJ. 


♦443. Example i. A can beat B by 40 yaids in a mile lacc ; 
B can beat C by 20 yards in a mile race ; \{ A and C run a mile, 
bv bow much will ^ win r 

0 



A can 

nm 1760 yards 

while B 

tuns 1730« 

• 

A . 

iTrtU 

. B 


% 4 

4 

9 « 

A . 


. /i 


[but 

• 

• • 

B . 

1760 

. c 


A . 

I 7 a 0’«44 

. c 



A . 


. c 


• 

# 1 

A will win by (1760 — 

17001*1) or 59 A yards. 

4 


’ [• 1740 X «1740 X Cl - A)- »740 - Vi* "»-40 ^ 39A - >700 A ] 
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ExampU 2. A can give B 20 yards and C 30 yards in a race 
of 200 yards ; how many yards can B give C in 300 yards i 

can give B 20 yards in too yards*’ means that in 
a race of 200 yards A can give B 20 yard^’ start. Consequently 
while A runs 200 yaids B tuns 180 yards.] 


While A runs 200 yards runs iSo, 


and 


... 200 


» 7 o, 

170. 

• 

. n ... 

... 180 

. 

. C . 

4 

. JS ... 

... 60 

. c . 


• 

% 4 

.// ... 

... 300 

. C . 

a f 

irovf 

n— 


or 283J yaids. 


/. B can give C (300-2d3j) or i6j yaids in 300. 

ExampU 3. In a game of skill A can give B and B can give 
Cy 10 points nut of a game ol 50 ; how many should A give C t 


[Note.—can give B 10 points out of a game of 30'* mean? 
that while A makes 50 points B can make (3010) or 40 pointi*.] 

C can make 40 points while B makes 


;. c . 

. 4 . 

. ji . 

. 5. 

c. 

.32. 

. li . 

.40; 

but A . 


./>•. 

.40 i 

c . 

.33. 

. A . 

.so. 


A can give C (St>*'32) or iS points in 50* 


EXAMPLES. 14«. 


1 . In a mile ^ncc A gives B 60 yard's start, and beats him by 
2tS yards. If A ruii^ the mile in 5 minutes, how lung will B take } 

2 . In a mile race A can beat B by 40 yards, and B can beat 
Cby 40 yards ; how many yaid>' start can A give 6'that thcie 
may be a dead heat ? 

8. A can give B 60 yard>i and C 80 yards in a race of 
500 yards ; by hosv much could B beat C in a mile race ? 

4 . A runs 13 yards while B runs 12 \ B runs 10 miles wlule 
C runs 12 : if C runs a mile in to minutes, what time will A take 
to do it f 

6 . At a game of ^kill A can ^ve B 1$ points out of 50, and 
A can give C 10 {joints out of 40: which is the better player, 
B or C, and how many points can he give the other in 75 ? 

6 . A and B run a mile race ; A runs the whole coarse at the 
rate of 100 yards per minute ; B running at the rate of 80 yards 
per minute for 5 minutes, quickens his speed to 120 yarns per 
minute : which wins ? bv how much ? and by what time i * 
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7 . In a game of billiards A can give 7 i lo points, and C 
14 points in 50 ; how many can B give C so as to make an even 
match ? 

8. A can give B 300 yards in i milei and C can give B 
700 yards in 2 miles ; A and C run a mile, which will win and 
'hy how much ? 

9 . A can give B 100 yards’ and C 150 yaids' start in a mile ; 
B can give Ca start of ; seconds in a mile : how long docs each 
take lo rim half a mile ? 

10 . In a mile race A give') B yards’ start, and beats him 
by 38 yard*) ; B giving C 40 yards^ start is beaten by 60 yards ; 
it A and C run over the same course, which will win and by how 
much ? 

11 . At a game of Mckets A can give B 8 points in 40^ and 
B can give C 10 points in so ; how many paints could A give C 
in 25 } 

12 . A can give B 20 yaids' and C 30 yaids’ start, while B can 
give C2 seconds’ start in a race of 2$o yards ; how long docs 
each take to run 100 yards ? 

13 . One boy runs 200 yards and another t8o yards in a 
'minute. How many yards’ start must the second have that they 

may run a dead heat in a mile race ? 

14 . In a game at fives A can give // 3 points out of 2^, and 

can give C 7 points ; how many points can 27 give so as 

to make an even match f 

18 . A and B run a mile and A wins by half a mhiutc. A and 
C run a mile and A beats C by 88 yatds. B and C run and B 
wins by 20 seconds. In what time can each run a mile ? 

16 . A beats B by 20 yards, C beats B by 60 yards, and B 
beats Z>by ^ yards, in a mile race. It A and C run, which will 
win and by now much f 


CHA IN RULE. 

244. Sxamf>ft t. If 8 rupees are worth 15 shillings, and 
25 shillings are worth 6 dollars, how many dollars are equal to 
45 nipecs ? 

25^. *6 dollars, dollars. 

/. R45-45X W- 

*"4S ^ V ^ A dollars, or 20^ dollars. 
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Example 2. t( A in 3 days can do as much vork as R in 
4 days, and ^ in 5 days can do as mucli as C in 6 days, bo\v 
long will A require to do a piece of work which C can do in 
16 days ? 

What C can do in 6 da. R can do in $ da., 


♦ 

• « e 9 

. c . 


B . 


and ..... 

. s . 


A . 


• 

« ♦ V • • 1 

. 71 . 

. 1 

A . 

. I- 


What C can do in 16 days R can do in 16 x | days, 

. C . A . i6x|x}days 

or 10 days. 

EXAMPLES. 14r 

1 . If 35 iiipecs are worth 46 shillings, 30 shillings are worth 
25 francs, and 340 francs are woith 47 dollar^, liow many dollars 
are equivalent to 40 rn)»ces ? 

2 . If RSai;/., / 3^30 thalers, and 25 thalers»• 93 francs, 
express a franc in Indian money. 

3 . If 73 carlini*35 shillings, 4 shillings^S francs, and* 
8 sctidi*<*45 francs, how many scudi arc equal to 13 ^ carlini ? 

4 . If 5 chickens cost as much as 4 ducks, 6 ducks cost as 
much as 3 geese, and 7 geese cost as mtich as ; turkeys, what is 
the price of a chicken when a turkey costs HH ? 

6. If 5 lb. of lea be worth 3 lb. of coffee, $ 'b. of coffee be 
worth 2 lb. of sugar, and 7 lb. of sucar bo worth 30 lb. of rice, how 
many pounds of tea must be given 111 exchange for 20 lb. of rice ? 

6. If 12 oxen^at as much as 39 sheep, i; sheep cat as much 
as 35 hogs, 17 hogs eat as much as 3 camels, and 8 camels cat 
as much as 13 horses, how many horses will eat as much as 
1633 oxen ? 

7 . If A can do as much work in 4 days as B can do in 5, and 
B can do as much in 6 days as C in 7 ; in what time will C do a 
piece of work which A can do in a week ? 

8 . If A can do as much work in 1^ days as R can do in 3, and 
B can do as much in 3^ days as C in 3 ; in what time will A and R 
together do a piece of work which C can do in lO days ? 

8. While A does ^ of a piece of work B does and while 
B does C does \ ; in how many hours will C finish a piece of 
work which A finishes in 20 hours ? 

10 . If 3 ducks are worth 4 chickens, and 3 geese are worth 
10 ducks, find the value of a goose, a pair of chickens being worth 
Aa. tp. 
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XXXVL COMPLEX PROBLEMS. 

In the probiems in the preceding section we have 
found the change in one quantity corresponding to the change 
in tf/r£ other In the following exaniples we shall have to find tlie 
change in one quantity correspoinding to the changes in > 
otliers. 

Example i. If i; hoises can plough 12 acres in 10 days, m 
how many days can 9 horses plough acres ? 

t; horses can plough 12 acres in 10 days, 


t horbc . 12 acic*) in (lox 15} days, 

I horse . I acre in I Vs'•days, 

9 horses. 1 acre in 


9 horses. 18 acics indays, 

or 25 days. Ars, 

Note. Wo might ihc 3 horses and 6 acres common tiniu 
with advantage. Thus : 

15 horses can plough 12 acres in 10 days, 


3 hoiscs. 12 acres in 10x 5 clays, 

3 horses. 6 acres in * ^•''>*^1 

9 horses ... 6 acres in 

9 horses. li acres in -VvV* 

or 25 days. A^.s. 


Example 2. If 6 men earn Ilt5 in 10 days, how much do S men 
earn in 7 days ? 

In 10 days 6 men earn R15, 

Ini day 6 men cam R{^ or 
In 1 day 1 man earns or R^, 

In 7 days*! man cams RJ, 

In 7 days 8 men earn or Ri4» A//s, 

Etample 3. If 6 men can do a piece of work in 8 days, how 
many men can do a piece of work 4 times as great in i of the 
time } 

The work can be done in S.days by 6 men, 

.I. t8 men, 

/. 4 times the work*...J 72 men. A//s. 
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BxampU 4. If ihe sixpeoay loaf weigh 8 02. when wheat ia 
1$/. a bushel, what ought a bushel of wheat to be when the four- 
peony loaf weighs 12 oz. i 

Sixpenny loaf weighs 8 oz. when wheat is t$s, a bushel, 


/. penny loaf weighs 8 oz. .. 

/. penny loaf weighs *1 oz.20^. 

fourpenoy loaf weighs i ot. .8ar. 

fourpenny loaf weighs 12 oz. 


or 6 l 8rf. a bushel 

Example y If ; cannon, which fire 3 rounds in 5 minutes, 
kill 135 men in hours, how many cannon, which lire 5 rounds 
in 6 minutes, will kill 230 men in 1 hour i 

In S4 rounds 135 men are killed by 5 cannon, 

... I round 135. 5x54 .. 

/. ... I round l man is.VaV .. 

/. ... 50 rounds i . >SS'iS < 

... 50 rounds 250 men are .. 

or 10 cannon. 


EXAMPLES. 149. 

1 . If 5 men earn jC 3 in 12 days, in how many days wilt 8 men 

earn £4} • 

2 . If 10 horsps can plough 50 acres in 20 days, how many 
acres will 12 horses plough in is days ? 

8. If 24 horses eat 9 bushels of corn in 21 days, for how 
many days will 33 bushels feed 7 horses ? 

4 . If 30 men can build a wall 20 ft. high in 1 $ days, how many 
men will it take to build one 23 ft. high in 7^ days 

5 . If 12 horses are fed for 17 days at a cost of Riio. Srz., 
how many horses can be fed for 27 days at'a cost of II117 ? 

8. If 10 fires consume 73 maunds of coal in 14 days, In huw 
many days will 18 fires consume 100 maunds t 

7 . !f the carriage of 10 md. 20 seers for 250 miles be 
R4i.oa. 3^., what should be paid for the carriage of 12 md. for 
200 miles t 

8. If the wages of 13 men for 2$ days amount to 1(203.2^., 
how many men must work for 16 days to receive R300 1 

8. What is a month's rent for 116} bighas of land, if R22. 8^. 
per annum be given for 9 bighas ? 


3. C. A« 18 
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10 . If 14 persons can live on B1400 for 28 months, how long 
can 18 persons live on <(1350 ? 

11. If 5 men dig a trench 7^ yd. long in 21 days, how many 
men can:,d)g a similar trench 20 yd. long in 35 days ? 

12. If 20 pumps can raise 1230 maunds of water in 3 hours, 
how many pumps can raise 750 maunds of water in 10 hours i 

13 . If 20 men do a piece of work in 13 days, in what time can 
25 men do another piece of woik 2^ times as great ? 

14 . If 10 men do a piece of work in 8 days, how many men 
will do a piece oi woik, 4 times as great, in } of the time ? 

16 . If the fontprnny loaf weighs 10 os. when wheat is sor. 
a^quarter, what shou;d a threei^enny loaf weigh when wheat is 
SSx^alqiiarter i 

16 . If the 3 Ib. lonf cost M. when corn is 3or. per bushel, how 
much ought the 5 lb. loaf to cost when com is 36^. per bushel ' 

17 . If I get I lb. weight of biead for when wheat is 15^. 
a bushel, what ought a bushel of wheat to be when I get 12 02. 
of brcadiior 4^/. ? 

. 

18 . If 14 men in 20 clays of 12^ hours each earn K4S6. 4^2., 
how many lumis a clay should 24 men work to earn A347. &r. in 
21 duys, at the same tate ? 

19 . If 15 n cn c.'in do a piece of woik in 12 days of 6 hotirb 
each, liuw many iron will it take to do 5 times the amount if they 
work 20 days of 10 hut?is each ? 

20 . If a innn Cf>m|iU te a •journey of 1980 miles in 18 Jays, 
travelling 11 huujs u clay, in how many days would he travel 
540 miles, going 6 horns a day at the same rate ?' 

21 . When lice is Ui. a matind, :o men can be fed for 
12* days at a ceilain co*ii ; how many men can be fed for 4 cluvs 
atithc same cust, when nee is 1(3 a maund ? 

23 . When llour is H4 a maund, 16 men can be fed for 5 days 
at a cost of U8 ; for liow many days can 12 men be fed at a cost 
of Kio. 8a., wlwn flour is U3. tkr. per maund ? 

23 . If 15 men can build a wall 270 ft. long, 5 high and 2 thick, 
in 18 days, m how many days will 16 men build a wall 180 ft. 
lougi 4 high and 3 thick ? 

34. If 10 men working 6 hours a day dig a trench 105 ft. long, 
4 wide and 2 deep, in n days, how many hours a day must 
264 men woik in cider to dig a trench 126 ft.’ long, 20 wide and 
II deep in lodnys 7 

35 . A garrison of laoo men is provisioned for 50 days, 
allowing 10 02. per man per day ; if it is reinforced by 300 men, 
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to what must the daily allowance be reduced that the provisions 
may last the increased num^r of men 60 days ? 

26 . If the carriage of goods weighing 2 cwt. 3 qr. 6 lb. fjr 

300 miles cost /6 . 10 . 10, what will be the charge for carrying 
7 wagon-loads of the same, each weighing 14 cwt. 0 qr. 4 lb., 
450 miles ? ^ 

27 . If the gas for 6 burners, 6 hours every day, for 8 days 
cost R4. 8a., how many burners may be lighted $ hours every 
evening for 10 days at the cost of U6. 4a, ? 

28 . if 3 cannon, firing 4 rounds in 6 minutes, kill 3^0 men in 
half an hour, how many cannon, tiling 3 rounds in 5 minutes, will 
kill 600 men in an hour ? 

29 . If 1$ men can make an emb.rnkment, 966 yd. long, in 
b days, working 10^ hours daily, how many men would he required 
to make an tmhuukmcnt, S75 yd* li^Bg, in 12 days, woiking 
7^ hours daily, 8 extra men being taken on during the last 2 days ? 

SO. If 50 men, working 8 hours a day, dig in 5 days, a trench 
of 37J cu. yd. ; in how many days of 10 hoins each could 40 men 
dig a trench of 330 cu. yd., when the liardness of ihc ground in 
the first case is twice that in the second, and 3 men of the former 
company can do tlie wuik of 4 men of the latter ? 

31 . If 6 men, woiking 8 hours a day, can mow 60 acres in 
4 days : in how many days will 4 men, two of whom work 10 hours 
and two 7 hours a day, mow 85 acres ? 

32 . If 6 men aiui 8 boys can rdap a field of i; acres in 4 days, 
how many acres will 7 men and 4 boys reap in 9 days, two boys 
reaping as much A a man in the same time ? 

33 . If 4 horses cat us much as 18 sheep, and if 5 horses and 
30 sheep Clin be kept for 15 days at a cost of I 4 ;i . 3.6, at wlmt 
cost can 7 horses and t j sheep be kept for 20 daya ? 

34 . The rent of a farm of 41} acres for 39 months was R89. 6 a.; 
what would be the area of another farm, the rent of which for 
33 months was ftioj. la., 4 acres of the latter being worth as 
much as 3 acres of the former t 

36 . A vessel with a crew of 27 men, provisioned for 90 days 
at the tate of 22 oz. a day per man, was, after 27 days, forced by 
stress of weather to lie at anchor for a fortnight, at the end of 
which time 3 ^cn died ; how must the provisions be apportioned 
that they may hold out the extra time ? 

36 . If 10 men or 16 boys, working 6 hours a day, can do a piece» 
of work in 20 days, how ninny hours a day must 7 men and 8 boys 
•work to do another piece of work 3 times as great in 15 days ? 
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87 . If 5 men» 8 womeo or ii boys can do a piece of work in 
i6 days, working ^ hours a day, how many men, with the assis¬ 
tance of 4 women and 6 boy$« will be able to do another piece of 
work 2^ times as great in 35 ^y$, working $ hours a day ? 

The following problema are of a dlfibrent olaaa. 

ExampU t. The price of 5 horses and 6 oxen is II680, that 
of 4 horses and 7 oxen is II610 ; find the price of an ox. 

The price of 5 horses and 6 oxen»R68o, 

/.20.24.»R2720. (i) 

Again . 4. 7. 

/.20. 35 .-R 3 c >50 .(ii) 

The price of 11 oxcn*R3oso-R2720 [subtracting (i) from (ii) 

-R 33 « \ 

the price of i 0X-R30. 


Example 2. 3 men and $ boys can do H of a piece of woilc 
in 3 days ; 4 men and 8 l^s can do of it in 2 days ; in what 
time can a boy do the whole work ? 


• • 


« 4 


Again 


In 3 days 
. I day 
. 1 day 
. 2 days 
. t day 
• 1 day 
In 1 day 


3 men and 

3 . 

12. 

4 .;. 

4 . 

12 . 


5 boys can do jg, 

S.«». 

20.«. 

8. 

8. 


(i) 


.(ii) 


. 24.•..i ... 

4 boys can do (iof the work, 

{subtracting (i) from (ii/} 

1.^., ...4 boys can do A of the work, 

.1 boy can do of the work, 

.*• 1 boy Ctin do the whole work in 30 days. 


EXAMPLES. 140. 

1 . If 9 horses and 7 cows cost R770, and $ horses and 
9 cows cost R530 ; find the price of a cow. 

2 . The price of $ maunds of flour and 6 maunds of rice is 
R39, and that of 7 maunds of flour and 4 maunds of rice is R37 ; 
find the price of one tnaund of flour and of one maund of rice. 

8. If 10 rupees and it shillings weigh 2760 grains, and 
8 rupees and 10 shillings weigh 2312/^ grains, find the weight of 
a rupee and of a shiUing. 
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4 . If 7 sheep and 9 pigs cost Rio7» and 9 sheep and 7 pigs 
cost Rxoi, how much will 1 sheep and 1 pig cost ? 

6. The cost of 4 chairs and 5 tables is R120, and that of 
5 chairs and 4 tables R105 ; find the price of a chair and of a 
table. 

6. 2 men and 3 hoys can do^ot a piece of work in 6 days ; 

3 men and 5 boyf can do of it in 4 days. In what time can a 
boy do the whole work 1 

7 . 7 men and S boys can do a piece of work in 2 days : 

4 men and 12 boys can do 22 of the work in t day. In what time 
can a man do the work ? 

8. 5 men and 6 boys can do f of a piece of work in 3 days ; 
10 men <nod 18 boys can do the whole work in 2 days. In what 
time will a man and a boy be able to do double the work ? 

8. If 6 men and 2 boys can reap 13 acres inTdays^and 
7 men and 5 boys can reap 33 acres m 4 days, how long will it 
take 2 men and 2 boys to reap 10 acres ? 

10 . If 2 boys and 1 man can do a piece of work in 4 hours, 
and 2 men and i boy can do the same in 3 hours, hnd in what^ 
time a man, a boy, and a man and a boy together, respectively, 
could do the same. 

11 . On a piece of work 4 men and 5 boys arc employed, who 
do it of it in 6 days : after this, 1 man and 2 boys more are put 
on, and ^ more is done in 3 days ; how many more men must be 
put on to finish the work in one more day ? 

12 . A ci'ttcrn containing 2io*biickets may he filled by two 
pi|)C5. When the first pipe has been open 4 and the secon<l 

5 hours, 90 buckets of water were obtained. When the 1st was 
open 7 and the 2nd 3^ hours, 126 buckets were obtained. In 
what time will the cistern be full, if both pipes work ? 

XXXVII. RATIO AND PROPORTION. 

247 . The relation which one quantity bears to another of 
the same kind with respect to magnitude may be expressed in 
two w*ays. Thus if A has R5 and Uio, wc may say that 

(i) A has R5 less than Hf 

or (it) A has half of the money that J3 has. 

The first result is obtained by subtracting A*s money from 
money. The second result is obtained by dividing the 
number of rupees that A has by the number of rupees that 
B has, I./., by forming a fraction whose numerator is the number 
of rupees that A has ^nd whose denominator is the number 
of rupees that B has. 
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Again, suppose A has R $00000 and has R $00005. The 
difTerence of the amounts is still R5, but is a negligible quantity 
compared with R500000, for the fraction obtained by dividing 
500000 by 500005 is very nearly equal to i. 

It is evident, therefore, that the second form of comparison 
expresses more clearly the relation which A's amount bears 
to /fs amount with respect to magnitude. Hence in comparing 
two quantities of the »amc kind with respect to magnitude* 
two sums of money, or two lengths, or two weights, a 
traction is formed whose numerator and denominator show the 
number of units of the two quantities compared. Such a fraction 
is called the ratio of the twj quantities. Hence ratio is the 
relation which one quantity bears to another with respect to 
magnitude, the romparison being made by considering what 
mutiiplc^part or farts the first quantity is of the second. 

As has been stated above the ratio of one quantity to 
another (of the same kind) is determined by the fraction whose 
numerator is the measure of the first quantity and whose 
denominator is the measure of the second quantity, both the 
quantittes being expressed in terms of the same unit. 

Thus, the ratio of y. to ^s. ts determined by the fraction 2 ; 
of e yd. to 5 ft. by the fraction J. 

The first of the two quantities forming a ratio is called the 
antocodent and the second is called the cousequeat of the 
ratio ; the two together aie called the terms of the ratio. The 
ratio of to ss. is written y. : ^s, and may be expressed 
cither in the form 3 1 5 or in thp fiactional form 2* 

A ratio is of gteater inequality when the antecedent is 
gI eater than the consequent ; and is of less' inequality when 
the antecedent is less than the consequent. A ratio of greater 
inequality is, therefore, greater than unity and is exprcsbcd by 
an improper fraction : while a ratio of less inequality is less 
than unity and is expressed by a proper fraction. 

Hoto. The inverse ratio of y. to y. is the ratio of Sr. to 3f. 

848 . The vafuc of A latio does not depend upon the naluie 
of the quantities involved. Thus, the 1 alios, 2 yd. 1 5 yd., 2s. 5x, 

2 lb. I 5 lb., arc all equal, each of these being determined by the 
fraction §. Hence, in investigating the properties of ratios, we 
usually consider the terms to be miinbcrs, because numbers 
measure quantities of all kinds. 

840 . As ratios are fractions, the properties of the latter 
apply equally to the former. Therefore the value of a ratio is 
not altered by multiplying or dividing both its terms by the 
same number. Thus tne ratios, 3 : 3, 4 ; 6, 80 ; I 30 , are all equal. 
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9 SO. Ratios are Oompouaded by taking the product of 
the antecedents for a new antecedent and the product of the 
consequents for a new consequent. Thus the ratio compounded 
of the ratios^ 2 ’ 3 and 6 ; 7 is 2 x 6 : 3 x 7 or 4 ; 7. 

SSI. Four quantities are said to be in proportion or 
proportionals when the ratio of the first to the second is 
equal to the ratio of the ihir^ to the fourtK 

Thus, 3, 4, 9, 12 are in proportion ; since the ratio of 3 to 4 is 
equal to the ratio of 9 to 12. 

Wh^n four nviantiiue arc in proporlfoRi It is not neceuary 
thkn^ sll of lh^*m shoull be uf the sanut : 11 it nnty aocesury that 
the fifftt two tboiUd be of the tsme kiiiit, si alto the teconil two. 

The existence of proportion among the numbers is denoted 
thus :— 


* 3 • 4~9 : 12 , 

which is read ‘’3 to 4 equals 9 to u*’ ; 
or thus 3 : 4 I : 9 : 12| 

which is rea **3 is to 4 as 9 is to 12’^ j 
or thus 5-A. 


which is read ‘*3 over 4 is equal to 9 over I2'^ 

Of this proportion 3 and 12 arc called the extremes, and 
4 and 9 , the means ; 12 is called a fourth proportloaal to 3, 
4 and 9. 


When four quantities aK in proportion so that 
fi(it I second I I thiid \ fouith ; 

then also, second 1 first I I fourth 1 thiid ; 

and fourth \ third • ! second \ first 

AI«io, if the quantities arc all the same kind, 

first ; third * 1 second 1 fourth. 

When four numbers arc in proportion, the product of 
the expremes is equal to the product of the means. 

For example, 3 I 4^6 I 8, and wc have 3 x 8 b 4 x 6 . 

lienee also, an extreme»product of the means-rthc other 
extreme ; and, a mean»product of the extremes-^the other mean. 

Three quantities of the same kind are said to be in 
ooutinuod proportioa when the ratio of the first to the second 
is equal to the ratio of the second to the third. The second 
Quantity is called a mean proportional between the first and 
third ; and the third quantity is called a third proportional 
to the first and second. 
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Thus, 2, 4 and 8 are in continued proportion ; for 2 I 4»4 ! 8 ; 
4 ts a mean proportional between 2 and 8 ; and 8 is a third 
proportional to 2 and 4« 

It is obvious that the square of the mean proportional between 
two numbers is equal to their product. 


"Mi. Examplt i* Find a fourth propotional to 3, 9 and 4. 

3 ; 9*4 : number required, 
number required12. 

Example 3« Find the number which has the same ratio to 20 
that 3 has to 5. 

3 \ 5-^number required \ 20, 
number required 12. 


Example 3. 


• « 


Find a mean proportional between 3 and 12. 
Square of the number rcc|uircd»3x i2«>36 ; 
the number required1^366. 


Example 4, C\ D are quantities of the same kind ; and 

the ratio of A to B is 3 ; 4, of ^ to C is j ; 7, and of C to D is 
8 • 9. Find the ratio of A to V, 


Now ^=5 • 

’ B 4' C 7 ^ 9' 



b"" c'^D 4 7 9 ’ 


that is, A D \o 3i, 


A _io 
D 21 ’ 


Note. Wc lind (he oontinuod ratio of A, B, C, and D, 
that is, we compare A, />’, C and /J thus : 

3 I 4 > We change the terms of 

. • to I the ratios in such a way that 
** * * ’ I each antecedent may be equal 
/ to the preceding consequent. 


B: c 
c : 

•. A 


5 


A 

7«^1 

0 = 1 


I- 


0 .. SH 


b:c:d^ z 


IS * <19 
4 * • T 9 


= 30 *40 : SO 


which is read ^^A is to ^ is to C is to D as 30 is to 40 is to $6 
is to 63'’. 

And Ay By Cy D are said to be in proportion of or proper^ 
tional to 30,40,56,63 

Example 5. A mixture (42 gallons) contains wine and water 
IQ •the ratio of 5 to 2 ; find the quantities of wine and water in 
the mixture. 
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If the mixture be divided into 7 (i>.| 5+3} equal parts» $ of 
the parts will be wine and 2 watcr« ' 

/. The quantity of wine * V x $ gallons ^30 gallons ; 

and the quantity of «ater» V gallons^ 13 gallons. 

Example f>. A mixture (40 gallons) contains wine and water 
in the ratio of 3 to l ; how ijiuch water must be added to it that 
the ratio of wine to water may be 5 I 2 ? 

We find) as in the preceding example, that the mixture 
contains 30 gall, wine and 10 gall, water. Now while the wine 
remains the same 30 gallons, the water is to be increased so that 
the ratio of wine to water may he S I ^ • but 5 ; 3>-«3o ; 13 ; 
/. (12 - 10) gall, or 2 gall, of water must be added. 


EXAMPLES. l.m 

Kind the value of each of the following ratios in its simplest form : 

1. 15 ^ 21. 2. U39 : R6S. 3. /3 : >or. 

4 . 3:^0 in. : 270 in. 6 . 350 lb. I 725 lb. 3 . 3 *. 5' ; 


7. 3V: 3«. 


8. 2»: 4 i. 


0. 3 yd. 1 7 ft. f' in.- 


»3 
3 ; 


Express in its simplest form the ratio compounded of the ratios 
10. 7:9 ami 45 1 28. 11. i : 2, 3 : 3 and 3 : 4. 

12 . 2j : 3i and j : -25. 13 . 4 I 7 . S ^ and 21 : 30. 

Compare the ratios, 

14 . 3:5 and 7 I 8. 16 . 

18 . 3 : 3 t 3 : 4 and 4 S- 17 - 

Are the following in proportion ? 

18. 6,11,18,33. 10. 5,7,30,27. 

I' ind a fourth proportional to 
21 . 7. 9 and 8 . 22 . 2J, 3 and 4^ 

24 . R380, R570 and 12 lb. 26 . 

20 . 13 acres, 27 ac. and 20 men. 27 . 

28 . 6 miles, 30 mi. and 9 hours. 28 . 

Find a mean proportional between 
30 . 7 and 28. 31 . 13 and 117. 


31 and 18 : 39. 

: 7, s : 9 and 7:11. 

20. 113, R3. 4rt., 4, 3- 


23 . '2, '02 and 002. 

4 yd., 2 yd. 2 ft. and £2. 
13 men, 9 men and £$. 

3 cwt., 84 lb. and £1. Us. 

82 . 9464 and 5600. 
36 . '3 and *012. 


33 . and 1 ^. 34 . 2^ and 5|. 

Find a third proportional to 

36 . 2I and 37 . 7 and 5f. 88. R2 and Rl. 4a. 

30 . Compare the rates of two trains, one of which runs 
17 miles in a nours and the other la} miles in a^ hours. 
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40 . A t B^3 : 4, i ; fifid the ratio of A to C. 

4 L If /I •il of i 7 | and ^—2^ of C, find the ratio of A to C. 

42 . If, when A earns R4, // earns Rs ; and when ff earns R6» 
C ent ns R7 ; and when C earns D earns R9 ; compare the 
eurninys of jy, C and />, 

43 . Two sums of money ^are proportional to 7 and 8 ; the 
tifsi £2 ; what is the other i 

44 . The wci^dits of equal volumes of gold and water are as 
37 is to a. If a cu. ft. of water wei^h 1000 oz.» find the weight of 
a cu. ft. of gold. 

45 . The ratio nf the circumference of a circle to its diameter 
is 22 I 7 ; liod the circumference of a circle 10 ft, 6 in. in 
diameter. 

40 . One man adds ; seers of water to JS scers of milki and 
amtther 3 scers of water to 12 seers of nulk ; compare the 
amount of milk in the two mixtures. 

47 . While A makes a profit of /? makes ^4 : and while 
A* makes a profit of /$, C makes £6 ; if A makes a profit of £20, 
how much docs C make in the same time ? 

48 . A mixture (^o gall.) contains wine ard water in the ratio 
of 3 ; 2 : find the quantities of wmc and water in the mixture. 

40 . A mixture (jo g ill.) contains wine and water in the ratio 
of 7 to 3 ; how much water must be added to it that the ratio.ot 
wine to water may be 3 I 7 ? 

50 . A greyhound pursues ^ hare and takes 4 leaps for every 
5 leaps of the hare, hut 5 leaps of the hound arc equal to 4 of the 
naie ; compaic the latcs of hound and hare. < 


XXXVm. SIMPLK PROPORTION. RULE OF THREK. 

*i 3 C. Problems which we have solved bv the Unitary Method 
may also bo solved by the method of finding a fourth propor¬ 
tional to three given quantities. 

I. Find the price of 13 maunds of sugar when tho 
pneo of s maunds is R60. 

ilcrc wc observed that if the weight be itfcreased 2, 3...times, 
the price will also he v ereased 3, 3...times ; therefore the ratio of 
the two weights is equal to the ratio of the two corresponding 
prices. 

, Hence $ md. I 12 md. I *. R60 \ the answer ; 
the answer 
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ExampU^. If 13 men can do a piece of work in 5 days, in 
how many days will 15 men do it ? 

Here we observe that if the number of men be increased 2^ 3... 
tunes, the number of days wiU be decreased 2^ 3.«.times ; therefore 
the inverse ratio of the numbers of men is equal to the raiio of 
the corresponding numbers of days. 

Hence 15 men I 12 men 5 days I the answer ; 
the answer «' 5^5 days»4 days. 

5 J 47 . The above method of solving a problem by finding a 
louiih proiK>rtional to three given quantities is commonly known 
b> the name of Kulo of Throe. 

\hc first problem wc have an example of what is called the 
Rule ut 1 hree i)iroot, because there the direct ration of the two 
''eights is equal 10 the ratio of the corresi>onding prices. 

In the second problem we have an example of what is called 
the Rule o1 T inge Inyorao, because there the ratio of 

the numbers ot tuen is C(|ual to the latio of the coriesponding 
numbers of days. 

It is obvious that the second term in a proportion is*^ 
gicater or less than the first accotding as the fourth is greater or 
le^s than the ihiid. Hence wc may lay down the following general 
title for arranging the terms in a Rule of Three question. 

Denote the answer by the letter x and place it for the 4ih 
term ; and of the thioc given quantities place that which is of the 
same kind as the answer, ior the Jrd term. Next fioiu the nature 
of the question determine whether the answer will be gieater 
or less than theshivd tcim, and place the greater or less of the 
two remaining quantities for the and term according as the 
unswei IS gicater or less than the 3id term; then place the 
icmaming quantity for the first term. 

Note. In working, the two first quantities in the proportion 
must be replaced by the numbers which measure them in terms 
of the same unit. 


Extimp/e i. If the third class railway fare for no miles is* 
Rt . II . 0, what is the fate for 350 miles i 


mi 
110 
r>., 11 


mi. 

350 

35 


H. 
1 . 
t. 


a, 

21 

It 


A 

6 lo-, 
6:x; 


» 6x3s S60>2.6 

"it ii 

•R5.7.6. AfiS. 


X 
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Or thus : Rt. ii. 6»33o/. 

x- 2 ii 5 a®/.= iosq^. 

-R 5 . 7 - 6 - 

The latter method is the one more generally adopted. The 
learner should observe that the |rd term l»ing expressed in pies 
the answer obtained at the first instance is also in pies. 

Example i. If a quantity of rice serve 100 men for i; weeks, 
how many men will it serve 6 weeks ? 

weeks weeks men 
6 : 15 :: 100 : r, 

»>., 2 : s :• 100 : .v; 

.r—inen — 250 men. Ans, 

Example 3. A banknipt's debts amount to /ii320, and his 
assets (<>., the value of his property) are .£990, how much can 
he pay in the pound i 

C £■ £. 

1320 it :: 990 i jf. 

Example 4. A man, after paying an income-tax of a^. in the 
rupee, has R4794 left ; what is his gross income i 

R1-192/. ; Ri-4/».-Ri88/. 

/• P- , r. 

188 : 192 :: 4794 :-r, 
i.e. 47 : 4S :; 4794 : ; 

.-. a--RJS.V^-?i-R4896. Aas. 

Example 5. If 8 oxen or 6 horses cat the grass of a field in 
10 days, in how many days will 5 oxen and 4 horses eat it ? 

oxen oxen horses 

8 : 5 :: 6 : a-, 

•v=£;;l horses-horses. 

S oxen and 4 horses will eat as much as (t/+4) or horses. 

horses horses days 
Now, : 6 :: 10 : X, 

A days-7j} days. Ans. 

Example 6. A can do a mece of work in 7 days, and B can 
do it in 9 days ; how long will A and B, working together, uke to 
■do the work ? 
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* 85 - 


A can do f of the work and B can do f of the woik in i day i 
A and B together can do (f-l-i) or of the work in l day. 

work work day 

33 : I : : I : T, 

J ’*?3 days=3i3 days. Ars. 

% 

Example 7. At wliat timt between t and 3 o’clock arc the 
hands of a clock at angles to each other ? 

The minute-hand ^ains it divisions on the hour-hand in 
tt minutes \ and here it has to i^ain (10 + 1$) or 3$ divisions. 

div. div. min. 

It : 2$ :: 12 : r, 

/, min.-27A 01 in. ; 

the two hands will be at right angles to each other at 
minutes past 2. 

Example 8. A can beat // by 40 yards in a mile race ; />* can 
beat C by 20 yards in a mite race ; if A and C uin a mile, by how 
much will A win ? 

While A runs 1760 yd., B runs 1720 ; 


and . 

..A. 1760 yd., C . 

1740. 

1760 

: 1720 : : 1740 : 


»>-, 44 

: 43 : I *740 ; 

X, 


yi- 1700 A yd. 



While/^runs 1720 yd., C runs t 700 j®x yd., but while /» 
runs 1720 yd., A runs 1760 yd. ; while A runs 1760 yd., C luns 
yd. A will win by (1760- I700x\) or 59|^r yd. 

Example 9. A starts from /' to walk to (J^ a distance of 
5t^ miles, at the rate of 3^ miles an hour; an hour later A 
starts from Q for A and 1 walks at the rate of 4^ miles an hour : 
when and where will A meet A r 

A has aheady gone 3f miles when A starts. Of the K'lnain' 
ing 48 miles, A walks 3? and A walks 4^ in cne hour ; that is, 
they together pass over (3f -h4^) or 8 miles in one hour. 

miles miles hour 
8 : 48 :: I : -r, 

X* V hours*6 hours. 

A meets A in 6 hours after A started. And therefore 
they meet at a distance of 4|x6 or asi miles from Q. 

[For Bxampleo for Exeroiae see Section xxxt.] 
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XXXIX. DOUBLE RULE OF THREE. 


* 

Complex problems which would require two or more 
applications of the Rule of Three are usually solved py a shorter 
iiMthod, commonly called the Double Buie of ^ree. The 
luelhod will be best explained by means of examples. 

Example i. If 9 men can reap 6 peres in 10 days, how many 
men will reap 12 acres in 15 days ? 

The problem can be^ivided into two parts. 

(i) If 9 men can reap 6 acres in 10 days, in how many days 
will 9 men reap 12 acres ? 

\,Qt X be the number of days. The number of days varies 
directly as the number of acies. 

. 6 acres 10 days 

22 acies ^ X days* 


13X10 

_ X- .^-..-^20, 

, lY., the number of days is 20. 

(ii) If 9 men can reap 12 acres in 20 days, how many men 
reap 12 acres in 13 days ? 

Leix be the number of men. The number of men varies 
mvcrbcly as the number ofday>, hence 

a* men 20 days 


9 men 15 d,iys**** 
. 20x9 

•• '”15 '="• 


(i) 


The number of men reqd. in the original question = is. Ams. 
Now, putting ^ for 2o, in (i) we gel 


or A’lii 9 . 

9 hx 15’ tax 10 X ’ 

r>., 6x15 : 12x10 :: 9 : X. 

But the ratio 6x15 : 12x10 is the ratio compounded of the 
<ratios6 : taand 15 : la 

Hence we proceed as explained below in solving problems 
which require two or more applications of the Rule of Three. 

We denote the answer by .r and place it for the 4th term, and 
place 9 men (which is of the same kind as the answer) for the 
3 r 4 term. We next take 6 acres and 12 acres (a pair of quantities 
of tbe same kind), and consider whether the answer will be 




DOUBLE RULE OP THREE 


287 


^greiter or less than the Jrd term in the question ^ if 9 uieA can 

reap 6 acresi how many men will reap 12 acres, supposing the 

time to be the same in both cases ?*’ and we find that the answer 

will be greater ; we therefore place 13 acres for the 2nd and 

'6 acres for the 1st term. Tntti we take 10 days and 1$ days 

(another pair of quantities of the same kind), and consider 

whether the answer will be • greater or less than the 3rd 

term in the question “if 9 men can reap in 10 days, how 

many men wtll reap in 1$ days, supposing the number of 

acres to be the same in both cases and we rind that the 

answer will be less ; we therefore place 10 days for the 2nd 

and 15 days for the 1st term, under those already obtained 

actes 6 ; 12I _ «^ 

, . r .. 9 w'cn . X. 

days 15 . 10/ 

We now multiply the numbers in the 1st term for the final 
1st term and the numbers in the and term for the final and term. 

Thus 

6x15 : 13 X 10 :: 9 ; 4*, 

/. nicn^-ia men. 

Note. Karli pair of quantities of the same kind should be 
replaced by their mcasuics in terms of the same unit. 

Remark. Each additional pair of quantities of the same kind 
would be treated in a like manner. 

Example 2. If 72 imii can dig a trench, 324 yd. long, 12 yd. 
wide and 8 ft. deep, in ^ d.iys ot 12 hours each ; how many men 
can dig a tvenrh, 14SH yd. long, jtoft. wide and 3 yd. deep, in 
3O days of 9 hours each P 

ft. long • 324’^3 ^ t 4 S^x 3 
ft. wide 12x3: 40 

ft. deep 8 \ 3x3 y 72 men ; x. 

days 36 ’ ^ j 


1 :: 72 


] tours 


12 


^ = 2-i^J:li4t3i3?8-3ja'/-*-n»en = 135tncn. /fw. 


j :: 72 : T. 


Or better thus : 

cu. ft, 624X3^><02X3 )x 8 : (1458X 3)X40X(3x3) 

hours 36x9 :9XI2 

Example 3. If 10 men can perform a piece of work in 24 days, 
hrtw many will perform another piece of work 3 times as 
^reat in J of the time ? 

work I * 3 ) 

Li -24/ •- 10 men ; jr, 




days V 
^3y 24X 10 


men* 


3X14X IPX s 

24 


men * 150 men. Aas. 



AlirrRMETlC 




£tampU 4. If the sixpenny loaf weigh 8 oz. when wheat 
1$^. a bushel» what ought a bushel of wheat to be when the four* 
peony loaf weighs iz ol ? 


pence 6 : 4 
ounces 12 ; 8 



/. id, •Arts. 


Example $. If S cannon, which fire 3 rounds in 5 minutes^ 
kill 13^ men in hours, how many cannon, which fire $ rounds 
in 6 minutes, will kill 250 men in l nour ? 

[The first $ cannon, each firing $4 rouWs, kill 13; men ; it is 
required to find how many cannon, each firing $0 rounds, will kill 
250 men.] 

rounds to I til 

men .35 : 250} - 5 *=“"“ = 

/. cannon>• 10 cannon. An$, 


SOO. Examples in Double Rule of Three can be worked more 
conveniently in a little difierent manner. In this method the first 
work and second w ^rk are respectively taken for the third and 
fourth terms of the iiroportion, and the first cause and second cause 
respectively for the first and second terms ; for, the ratio of the 
two causes is equal to the ratio af the corresponding works. We 
shall apply the method to the first two of the foregoing examples. 

Example i. 9 men in 10 days will do the same amount of 
work as (9^ lo) men will do in 1 day ; and x men in 15 days will 
do the same amount of work as (rx 1;) men will do in i day. 

9x10 ; XX15 6 ; 12, 

/. .rX i; x6«>9x lox 12, 

men = 12 men. Ans. 


Example 2. 

72 x 9 x 1 * : ;rx35x9 :: (324X3)x(i2X3)x8 ; (I458 X 3)X40X(3 X 3) 

-135 men. Ans. 

s 

eVor Szftmples for Xzeroise see Beotlon kzzri.] 
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XL. APPLICATION OF ALGEBRA TO ARlTHMStlC. 


{This Seciiou may be taken at a later stage ai the discretion oj 
the teacher^ 


SOI. Application of Alt^cbraical methods to the solution 
of Arithmeti<;al questicTns is sometimes very convenient. The 
student should Icatn at as early *a stage as p.^ssible that Algebra 
and Arithmetic are not two different subjects having no connec* 
tion whats(»evcr. On the contrary, they* are two correlated 
branches of the same science of Mathematics. Algebraic 
methods may be freely used in Arithmetic if their application 
leads to a simpler solution of any question. 


Applioatlo'n of FormuleD.~When an algebraical 
formula is applicable* it may be used with great advantage in 
simplifying fractions. 

Example i. Simplify * ^ 

Let and ^^b, then the given fraction 


^ a —^ ^ {<1 — ^) 


(? + (»» 


A ns. 


wr c- rr J f l + J X S I 

ExampU2. Wl>fy j ^ j_ j + l j. 

Let and then the given fraction 


a*—nd+ 




EXAUFLE8. ISl. 

Simplify 

* 2 . 

403 408 4S9 459 (Jx^x i x J)' 

' 1 _ 1 
408 459 

3. (957+ffiTX967+»iT)-(967-.iTX967-»?T). 

4. UJxlxJ)+(ixixJ))-5-UJxJ)-(ixi)4-(ixJ)}. 

5 . ixSxS- 3 xlx|xi+ 3 xSxixl-ixixi. 

■ ix'pTxi>rf+>xi-ixJ- • ixi+ixf+Jx-i + ixi- 
A (i-m+i ) „/_»_ i\ 


J. C. A. 19 
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‘ (i)*-(A)+(l)‘' 

, o _ (»X^X^X^ )+(^ X ?x}x t) 4-(|xtx^xt) 

>* k) + (k X *) + {Vx4M X{(fx|)-(^ X i) + (4x 5)r 

11 <i? i i)+(|x^ x|)-<-(>x|xi)-3(ix^ X^) 

{‘a X j)+(fx i)+(jx »)j- Hi X 0+ti X i)+(i'^- 

10 txix(i+i)+}xix(i + t)-Hxix(»+iH2 xixix» 

“ *ofi + iof i+iofi + iofi ' • 


803 . Application of Formulee to the Simplifloation 
of Doolmal FraotloiLS. 

» o* i-f 704 X 704-*296 X-296 

Example 1. Simplify -704~296-' 

Let 704^0, and '296*^, then the given fraction 
—.. 4- ^704+195 -1 "000 -1. A m, 

41 "^ Q V ' 

4 

Example 2. Simplify (37)* + (2 8)*-(6 4)(2'8). 

Let 3*2-•a, and 3'8>'^, then the given fraction 

-a*+i*-2d^-(A-i)*-(3-2-2-8)*-C4)*--i6. Ans. 

Example 3. Find the value of 

(r25)»+2-35 X (i*25)*+37S X (75)*+(7S)*. 

Let I*25-a» and 75“^, then the given fractiop 

—«■ + 3 ^ X ii*+ 3 <» X 3 «*i + 30^* + (a+^)> 

-(i -45 + 75 )*-(*)*= 8 - 


Example 4. Simplify 


•89 xj^ xj^ - *64 X *64 X *64 
■89 X -69 + -ag x 64+^04 X •(I4' 

Let •89**<», and '64=^, then the given fraction 
^ a*~b'‘ (rf-Ay'/i^+rt*+^*) 

rt*+<tA + A’* »i*+aA+A* 


a-A = - 89 -* 64 «' 25 , 


.-r • 335 x- 835 X' 835 +i 65 X’l 65 X’ift 5 

Example 5. Simplify -835 x ■83S-'835x‘-i6S + -i6s x-i6s' 

Let • 835 “rt, and •i65»A, then the given fraction 
a*+/,« (rt+/)(rt»-,»A+A*} . ^ 

-iirs+j.-- «+»-- 83 S+l 6 S-l 
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EXAMPLES. 152. 

Simplify 

1. 179X i79+2‘42x 179 +I'aix 1*21. 

2 r59xi5'9r ■4I£41i 
15 - 9 -Vr 

_ (•OI79)*-Coi78)* 7*7X727-'373x-273 

(•0026>»-(-b02S)»* 727--273 

6 . 54 X *54 X -54 + -46 X -46 X *46 +3X -54X *46 X -46 +3 X -54 x *54 x -46 

« 737 X'727X 7 a 7 + ' 27 3 X‘» 73 x-273 
727 X'727-'727 X-273 +-273 X •273’ 

7 (3 '2 )* +(2 - 8)2 - (6 -4 X2 •IX-IX-H- -0IX-01X0I 

■ (i-6)*+(2-4)>+(32Xa‘4y ■ •aX-2X-2+-02X'02X 02* 

2‘3lx2-3iX2‘St-l-69Xl’69Xl’69 
’ 2-3ix2-3i-r69x'i-69 

10 3'2X3-2+2-8 x2-8-6-4X2-8 
I'dx i’6+2'4X2'4 + 3'2xa‘4‘ 

11 ■o_7 x_[(57)*+.i} U-o7)*-tt7)>^ + l) 

(• 07)*-1 ■ ■(«7}‘ 

12 . *54 X '54 X -54+ -46 X 46 X -46 + 3 X -54 x *46. 

9tt4. AppUcatioa of Equations. 

Exam fife I. The sum of two d umbers is 4 ; and their 
(liflerence is 2 i ; find ilic numbers. 

LetJ*denote the smaller number; then .r +21 denotes the 
I* I eater. 

Hence .r+(T+ 2 i)*- 45 , 

2X + 21 *« 45 , 

Xr« 43 - 2 l« 24 , 

^*12, 

Tlierefore 12 15 the smaller nuruber and (12 ^at) or 33, tlie 
greater. 

ExamfiU 2 . Divide Rtooo among /f, I) and in such a way 
that A may have Kiio more tiun and ^ Ui 10 more than C 

Let X denote the n*:iober of rupees that C has; then i7 has 
(r^no) rupeesi and A has (x4-iio-f t 2 o) rupees. 
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Then, by the question, 

jr+(x+iio)+(.t + iio+i20)-iooo, 

3<’+340»iooo, 

jr «1000 - 340-660, 

/. ‘ 32'-220, 

]fence C gets R320 ; U330 ; and R 45 ^« 

Example 3. Divide Rtoo among 3 men, $ women and 6 boys, 
so that each man may receive three times as much, and each 
woman twice as much as a boy« 

Let X denote the number of rupees that each boy gets ; then 
each woman gets 2.v lupccs ; and each man gets 3jr rupees. 

Therefore 6 boys get 6.r rupees, 

5 women get lar rupees, 

and 3 men get 9^ rupees. 

Then, by the question, 6.r + iar+9.r-100, 

asx-ioo, 

x- 4 - 


lienee each boy gets R4 ; each woman, R8 ; and each man, 
H12. 


Example A,* Divide R28 into an equal number of rupees, 
h.ilf*rui)ees and quatter^rupees.' 

Let X denote the number of coins of each^ kind. Then we 
have X rupees ; x half-rupees or - rupees ; and x quarter-rupees 



rupees. 


i 5 y the question, .r+'^+'*^» 38 , 

2 4 


u 


28, 


x-»28xi-i6. 

The number of each kind of coin = i6. 


Examp/e j. A purse conuins B27. 4a. in half-rupees and 
quarter-rupees. If the number of coins be 70, how many are 
there of each kind ? 


Letjr represent the number of half-rupees. Then (70>jr> 
represents the number of quarter-rupees. 
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N ow, X faalf-rupees >■ aonas, 

and (70-Ar) quarter*rupecs—(70-x)x4 annas"=(28o-4r) annas. 
By the question, air+(28o-4x)-27X 16+4=436, 

Ar-43&-28o-i56, 

-r=39- 

The number of half-5upees=39. 

/. The number of quatter-rupees=7o-39-3i. 


Example 6. The number of spectators at a football match 
was 15560, the sum of sixpence w.as char^’od for admission, and 
1345 of the persons admitted paid, in addition, one shilling each 
for grand-stand tickets. The total receipts wore ^423. "js, 6./. 
How many persons were admitted without payment ? 

^423. 7X. 6</.—I0l6IO^/, 

Now suppose X persons were admitted without payment. 

Then (i556d-x) persons paid fid. each, and of these 1245 paid 
IX. extra. 

Then, by the question, (I5568 -j')r6 + 1245x 12 = 101610. 

Solving the equation we have, x = 1123. 

The number of men admitted without payment = 1123. Ahs. 

Example T. Three railway tickets, a ist, aand, and half a 
third class ticket were purchased for i6x. iokd. The 1st class 
ticket cost ll^imes as much as the 2nd, a’nd the 2nd class 11 
times as much as a whole 3rd class ticket. The distance travelled 
was 45 miles. Find the cost of each ticket and the rate per mile 
for each class. 

Suppose a 3rd class ticket costs x pence. Then a 2nd class 
ticket costs i\x pence, and a 1st class ticket costs i$x i|r pence. 

By the question, jx+l}T+i|x ijx=202j. [i6x. I0j</.=202if/.] 

x+3r+5x=A|4x2. 

^-405. 

*•= 45 . 

A 3rd class ticket costs 45</.=3x. f)d., 

A2od .45<f.xi} = 5x. 7j«f. ; etc. 

And the rates per mile are fid. or id. (3rd class); i\d. (and 
olass) i etc. • 
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Example 8. A certain number is divided into two parts such 
that 5 times the first part added to i8 times the second equals 
7 times the whole. Find the ratio of the parts. 

Let X and^ be the parts of the number, 

Thcn> by the question, 5a‘ + t8/**7(i^+>), 

; 

X ir 

# ♦ 

y « 

/, The 1st part is to the and part as ll * 2. 

Example 9. The price of $ horses and 6 oxen is R680, that of 
4 horses and 7 oxen ts ItOio. Find the piicc uf an ox, [See Ex. 1, 
[.age 276.] 

Let Rr airc] Hy denote tiro price of a hoise and of an os, 
respectively. Then 

S-i*+fi^**6So,. 

• and 4r + 7.y--f>io.(ii) 

Muhiplying ihc line (i) by 4 and the line (ii) by wc have 

cor+ 24^^2720, 
and 2CU +3y'»3o50 ; 

Jly snblraction, - -330, 

or, ^**30. 

Ti c price of I ox«3o, A//s. 

ExampU lo. A man rows down a river 18 miles in 4 lionis 
ruth the stream, ami returns in 12 hoirs ; find the rate at which 
he rows and tire rate at which the stream flows. [See Et. 
pajje 264 ] 

Let X m. i>, h. ho the man’s rate in still water and y m, p. h. 


the rate of the stream. Their 

ir+^'»lhe man’s rate with the stream. 

and x-^y^ .. against.(ii^ 

Then, by the question, 4C2*+3')**i8,t 

and | 

and J 

whence 3, and/ei^. 


/, The man’s rate In still water»3 m. p, K,andthe rate 
of the $tream»ii m. p. b. 
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Noto. From (i) and (ii) tvc have 

(man’s rate with stream+fnan ’5 rate against stream); 
(man’s rate with stream-man’s rale against stream). 
Honce we haye, s^reral/y^ that 

(i) a mart's rafe if} sfi/l •scaUris ka^f the sum his rates 
with (iffti agaiust the sif earn ; » 

(il) the rate vf the siteamis ha^f the differettee between the 
mart's rates with ana against the stteam. 

Bramflew. A man standing on a railway platform noticed 
that a train took 21 sccrn<K to completely pass thiongh the station, 
whiclt was 88 yd. long, and that it was 9 seconds m passing him. 
Fin<l the length of the tiain» and the rate of the tiain in miles 


Le t .r yd. he the length of the tiain. Then tlie tiain navels 
X yd. in 9 see, and (88+.r’; >d. in 2i see. 

in I see.] 

/. sides leprcsent tiic no, of yd. nin by the tiain 

Mnkiplying both sides by 63, we have, 7.r»2^'i4 +Jr, 

/. A* “66. 

/, The length of the tiainyd. 

Hem0 the train tiavcls 66 jd. in 9 see. Thctcforc it travels 

66x60x60 ... , • 

, 01 t; mtles in an hotn. 

9x1760 

Bxamp'e 12. In running finin a stntion P to a station Q 
a train tiavcU at fths of usu.il speed. Sliew that it will take 
fitlis of its usual time. 

Let X ni. p. h. hi' the usual speed of tlic tiain, and let / miles 
be the distance from J' to Q. 


Then the usual time*^ hr. 

X 


and the actual time taken*® / hr.“-x*^ hr. 

ix 5 x 

“Jtlis of the usual time. 

And, generallyy if a body moves at ^ of its usual 

velooity, It will take ^ of its usual time to cover the 

n 

same distance. « 
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ExampU 13. A train running from A \,o B meets with an 
accident $0 mites from after which it moves with |ths of its 
original and arrives at ^ 3 hoars late. Had the accident 

liappcncci JO miles further on, it wuuld have been only 2 hours 
late. P'ind the original speed of the train and the distance from 
A to B. 

60 miloa | BO miles 1 

A p <2 B 

Let P be the place where the accident happencs and let Q 
be a place 50 miles from P. Then it is obvious that owing to the 
reduction in speed the tiain take** (3-3) hr. or i hr. more than 
Its usual lime in running from P to < 2 * 

Now, suppose that x in. p. h. is the original speed of the 
train. Then after the accident at P its speed is %r m. p. h. 
Ttiercforc the usual time taken by the train in running Irom 

P to hr. and the actual limc*|^ hr. 

X fiX 

IJy the question, 

ix X 

x-.83j-5o-33i, 

lienee the original speed of die train33^ m. p. h. 

Again, let y miles be the distance from Q to B!" 

Thcn.bythc question, 3x33|“33i°‘^’ 

*' 20 100 * 

* 5 /- 3 >'“ 200 | 

J-XGO. 

lienee the distance from A to ^^(50+50+100) miles 
.>200 miles, A/is. 

Examp’t 14. A man who went out between 5 and 6 and 
returned between 6 and 7, found that the hands of his watch had 
cxa<;tly changed places. When did be go out ? 
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Suppose that the man went out at x minutes past 5 ; and let> 
■in the annexed diagram, the minute*hand and hour-hand be then 
at and Q respectively. Then the 
arc A^P contains .v minute-spaces; 
and the diXcA/tQ contains (25 
minutc-spaces. Now, when the man 
returned, the minute-hand had moved 
through the arc P/>A 
through U6o-;l•) + (25 + t5)^ iiuniitc- 
spacer ; while tlic hour-hand had moved 
through the arc QC/\^APP-A/fO\ 
i.e.f through nuuiuc 

spaces, ihit the miuuu-hand moves 
through 12 times the arc moved thiougli p C ^ 

by the hour hand in the »atnc time. 

!♦ 

or 6 o-.»- + 25 + |--"IJ.»-300-.V ; 

720-i2.r + 3oo+a--i44r-3'ioo-i2.r ; 

-i4»i «.-4<'i2o ; 

iicncc the man went out at 32^^ minutes p;tst 5. 

[The arithmetical '>oIn(ions of the above examples are left t<i 
the biudcnt as cxcicibC'i ] 

£xafnp/c /I challengedto tide a bicycle race of 1040 
yaids. lie ruse* gave // 120 yards' start and lost by 5 seconds, 
he then gave P 5 seconds' Ntail and unn by 123 feet. How l<mg 
•does each take to ride the distance ? 

Suppose A takcb r seconds, and /i^ y seconds to ride 
1040 yards. 

From the first race we have, or-* 3 /. »(0 

••• second.. 5 *lo!i 3^**..^^0 

Subtracting (i) from (ii), 5 

Substituting this value of y in (1), 4-5aii5; /. xs»i 30 « 

Hence A takes I 30 sec. and B takes 130 sec. to ride 
1040 yards. 

ExampU \6, A starts from a place P to go to a place U \ 
the same time B starts from <2 for /\ After meeting they arrive 
at their destinations in 2 and 3 hours respectively. Shew that 
4he ratio of their spced^' is as * ^3. 
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Suppose that A and B meet I _ 

at A’and let A's rate of motion P R Q 

be X m. p. h. anH //’s y m. p. li. 

Then A'{ 2 “ 2 -T miles and /*A*«3y miles. Now the lime taken by A 
ill ffoing from/’to A’“^, and the time taken by B in going 

rom Q to It is obvious that these two times arc equal 

y I 

. 2r 

- .r" v* 

. s* 3 

. t- v'3 
y^ s 2' 

X :yji : s/2. 

, And, if A and B arrive at tboir dostinntlons 

in y and V hoxirn aftor mootlog tho ratio of their 
speeds iu as J V* : »J7\ 

EXAMPLES. 1^9 

of thf foUf^ivirg eramplf^ ndmit of solution *iuithvut 
Hit use if xymhds, F*r the sake ••{ c-^mpavisotf 

sui'h tramp^rH sh. n'd he w>rk^d vuf both nr/thwetrea'/y a/rd 
a gthraicaHy.) ^ 

1. The sum of two numbers is 53 and their difference is ix ; 
hnd the numbers. 

2 . Divide Hm atnonjf . 4 , B and (\ so that B may have K12 
more than /I, aud C may have Hi3 more than B. 

3 . Divide Uioi. 4rr amonij B and C so that B may have 
twice as tniicli .is /(. and C thiice as much as /A 

4. Divide Hi 00 ainonj' 3 men, 5 women and 10 hoY<» so that 
each man may receive 4 times as much as a boj, and each woman 
twice as much as a boy, 

5 . A piiTse conuiins ^8. or. 6//. in shillings and sixpences. 
The numbi'r of coins is 201 ; hmv many are theic of each kind ? 

6. 1 have a certain number of rupees U> he distributed 
among a certain number nf boys. 1 find that if I give each boy 
R3, I shall have left R7 ; but If I give each boy II51 I shall 
require H3 more. Find the number of t^ys and the number of 
rupees I have. 
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7 . Find the number uho<c half exceeds its fifth patt by 6. 

8. A and B have R40 between them. If A ^ives J of hi'i 
share to then B will have as much as A had to start with 
Find their original shares. 

9 . Find the niiinhcr whose square is equal to the diflfcicnr.2 
between the squares uf 6467 and 46S3. 

Now, ^^6467*- 4683*« +4683X6467 46S3) 

B ii^ox 1784 

- X 5 X 5 X 223'^ X {2 X 2 X 2 X 333) 

— ^2* X 2* X s* X 323^. -•elc. 

10 . A journey cf 132 miles enn be peiformed either by 
steamer or by tiain. The cbaipo by ^loamer is at the rale of \2tt 
for 20 miles, and by tiain at the lateof \a, per mile, 1 cannot 
afford in pay more than KO for the journey. What is llic lca*»t 
distance uhich 1 must travel by steamer ? 

11 . A fjords tiain ntaits fioma station /Mo a station O : at 
the same time a passenger train staits fiom fMo/*. If iltry 
anive at O and /* 6 luuns and hoiii*^ after they passed each 
other, shnw that the passenger train travels twice as fast as the 
gcods train. 

12. man who wmu out between 4 .and ^ and retiinted 
b< luoen 5 and 6 hviml lh.at the hands of his walcli h.ad er.K lh 
cliangcd places. Wlien did ho go out ? 

13 . A pel «ion, st-andiug oi^ a laily^-ay pluAirm 264 vaids long, 
noticed that a t'.iin. whii*h passed l.im in 8 seconds, passed 
fompictely till oUifh the statuui in 2*i s4:ronds, T'iiid llie lenguh 
of the train, and the rate of the tram in miles per hour. 

14 . A eertain number i> divided into two paits such tluil 
5 times the first part added to n times the second jiart makes 
7 times the w hole. F md the ratio of the pai fi. 

15 . I buy 8 cows and 10 sheep for H270 : for the same smn 
I can have 5 cows and 40 bheep. Find the price of a cow and 
a slwcp. 

16 . A motor car after travelling 20 miles develops engin** 
trouble and then proceeds at |i1ls of its former latc and arrisres 
at its destination i hr min. late. Had the trouble arisen 
30 miles further on* it would have been only 50 min latc. Find 
the original speed of the motrir car and the distance travelled. 

17 . A man w*alks to a railw'ay station at 3!^ m. p h. to catch 
the 10 o'clock train but misses it by 3 mimues ; the next d.iy ho 
walks at 3^ m. p. h. to catch the same train but misses it agaiq 
by 1 minute. Find the distance to the station. 
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18 . A man ssvjmming in a stream which (lows m. p. h. 
fimU that in a }(iven time he can swim twice as far with the 
stream as he can against it : at what rate does he swim ? 

10 . A and // nm a mile race. First A gives /f a start of 
40 yartU and heats him by lo seconds. During the second heat 
A gives /t a start of 15 seconds and beats him by 18 yards. 
Find the speed of each ? « 

MISCELLANEOUS EXAMPLES. ISA 

1 . Find the least number which being added to 1409 will 
make the Jesuit dwi>ib 1 c by 23. 

2 . A buy ici-civmg Hi. An. a week has 8a. stopped every 
fourth week ; if there are 48 weeks in the schoohyear^ 9 )ow much 
does he get in 2 years ? 

3 . What arc the prime factors in 4509004and what is the 
smallest whole ntiiuhcr by wtiich it mu^t ^ mtiUiplied in order 
lo become a poifcct sqiiaie ? 

4 . Find the least fraction which, being added lo l + 

Xishall make liic result an integer. 

6 . Find, by Ihaciicc, the value of 37^ md. of sugar at U9. 13a. 
op. per md. 

6. U 27 inon can perform a pi«*ce of work in 15 days, how 
many men munt he added lo the number tliat the woik may be 
finished in } of the time i 


7 . Find tltc greatest and Uast numbers of four digits exactly 

divisible by 34. , 

8. I distribute a sum of money among 32 men, giving R50. 7a. 
Ofi. to the first, K51. ftr. (p. to the next, R52. yi. (p, to the next, 
and so on, increasing theisuin by Ri each time ; how much would 
each get if I divided the I money c(|ually ? 

0 . Determine the least number, by which 378 must be 
multiplied to pioduce a number exactly divisible by 33^1. 

10 . A screw advances '392 of an inch at each turn ; how many 
turns must be taken for it io advance 9*8 inches t 

11. If 12 iron bars, each 4 ft. long, 3 in. broad and 2 in. thick, 
weigh 576 lb., how much will 11 weigh, each 6 ft. long, 4 in. broad 
and 3 in. thick ? 

12 . Read off as decimals of £i :^(i) 19;., (ii) 12^. 6d. 


13 * The population of a town is 5720, and there are 320 more 
men than women ; how many arc there of each sex i 
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14. A labouicr, who \vuik:> oiMveck days only, earns Ja. 9/. 
a day ; suppo^iii^' that the 1st of Januaiy* 1SS5 'was on a Sunday, 
find the aniuunt ol liis earning's dining the )ear» 

15 . F<nu- hells iinj{ at intervals of 3, 3|. 3jaiul 3J seconds 
respecti\*cly, be^inning loj^eihcr : how often diirini^ 24 hours will 
the four bells rin^^ together again ? 

10 Hy N\li:il number must 4 f J of ’ - | bo muUiidicd in Older 
to prod nee I’lc least possible integci ? 

17 . A certain number of men snb>< iiiKal /'»3. or. 9./., each 
siibsciil)ing as main )>ciue as theic weic men ; how many men 
were there t 

18 . Re ul oir /76 ;i. njr. 5J//. as the ileMimil of to three 
places Hence lind the uuml>er of f<ut)ungs in the sum. 

10 . To lilt* Ibuuli pail of a ceitain number I add 79, and 
obtain lou Us Uic May ; wh.ii is'the number 

20 . Divide Uroi. 15/1. 3/. among 20 men, giving in each of 
5 of iliem INS iLc .ts mitcli as to each of the olheis. 

21 . 720 gallons of cocoannt oil and 4So galloiiH of castor oil 
are to be put into an e.\act rminbcr of banoK, fill of (he same MAt\ 
without niising the two oils together ; find the lea.>t nunibcr of 
barrels lecjuiied. 

22 . The p.dace of the King of llnbylon contained a thousand 
reciaiiguiar lumty.nds, each 60 meties long and 54 metres 
bioad. The courtyards weie all paved with marble slabs, 
iS inches long by id inclics brc&d. Kc(|uircd the total number 
of slabs. (A menc-39*37 incli.) 

23 . The pcrimeier of a rectangle is lio ft. ; the difference of 
iwo sides is 11 ft. ^ tmd Us area a> the decimal of an acre. 

24 . If a man can i)eilorm a journey of 170 miles in 4] days 
ol II hours each, in how many days of d;j houts each, will be 
perform a jouvney of 470 miles ? 


25 . To n ceitain number I add 3, and innltiply the sum by 4, 
then divide the product by 5, and get 7 as quotient and l as 
remainder ; what is the number ? 

26 . A man bought 40 pieces of ribbon, all equally long, for 
{I137. 8/7. at 3a. 9/. a yard ; how many inches w'cre there in e:i<.h 
piece ? 

27 . Two taps can fiU a cistern in 4 and 6 hours 2cspGrri>cly. 
Wlicn the waste-pipe is left open along with the tapg the 
cistcni is filled in 34 hours. In what time will the wuste-pipe 
empty the cistcfo when full t 
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28 . What is the capacity of a vessel^ out of whtcli, when it is 
half fu1I« 4^ ^^allons being drawn^ there remaia } of the whole 

1 on tent ? 

29 . A srinare space, containing 113 sq. yd. 7 sq. ft., is to be 
Lengthened by 3 ft. in one ot its dimensions, and to be shortened 
by 3 ft. in the other ; what will then its area be ( 

SO. If a person walks 7 miles in 2^ hours, how long will a 
person take to walk 10 miles, supposing that the first walks 

2 I miles while the second walks 2^ ? 


2 L Fourteen years ago a man was six times as old as his sun 
whose present a^e U 20 years ; what is the present age of the 
faihcr ? 

22 . A man buys 20 seers of milk at 3a. Op, per seer ; how 
much water must he add to it that he may ^ain fti. 4a, hy 
selling the mixture at 3^. ]icr seer i 

33 . T had coins of one kind * weighing 2295 grain^^ ; and of 
this 1coins weighing 103; grains ; sliuvv that a single coin 
{Puiiiief weigh moie than 45 grams. 

34 . Two clocks begin to stiikc t2 together; one strikes at 
an interval of 2s;i(> seconds, the other, of 2 0S3 seconds ; what 
decimal of a minute is there between their seventh strokes i 

35 . Kind the cost of painting llu* wmIU of a srpiarc room, 10 ft. 
high and 10 ft. long, with one door 8 ft. by 4 ft., and 2 windows, 
e ach 5 ft. by 3, the uinuiint saved by each window being Ki. 14^1. 
What additional height would increase the cost by K>2 ? 

36 . A merchant of Calcut\a indetued fro*n London gomli 
worth £226, and piid £34 treighl and p.ir.kim*. He sold half 
ihe gooils at a gain of 2 annas per rupee ; at what gain per rupee 
must he sell the ic.nainder that he may clear II300 on the vholc 
outlay ? [lii t‘^ l 

37 . Find tlu greatest fiaetioii, the numcr.ator of ulnch i> 
1 ontpoHUtl of 3, 5, 1, o and tlw d^n uniuuor of 3, 2, o. 

38 . In the number I3>79 insert a zero, souiewhcie between 

i.and 9 so as \\) to make the g.oal.*si pi>s'%»bte (lilVijiencc in the 
number, (il) to iuak: the load p ditTvMence ; and find the 

ditT^*rencc ul the .j two ddU-rcnccs. 

39 . Two persons buy ocio o.augcs each at 24 for a bairrupce : 
sells ihe-o ,11 3.1. \i,> a doicn, and the othei at Sa. ip, a 

score ; who gaiui nu»re, and by how much ? 

39 a. A nnmb'T is exactly divisible by 7 and by 13, and it !> 
known that the number u uctween 400 and 500 ; what is the 
number ? 
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40 . How long will it take to walk round a square field 13 ac. 

3 ra 9 sq. po in area at the rate of 3 mtlcs per hour ? 

41 . Find the length of the inner edge of a cubical cistern 
which will hold 256 lb. o( water, suppo'iing tliat a cu. ft. of water 
weighs 1000 oz. 

4 ?. A person after paying an income-tax of t anna in the R, 
devotes of the remainder of hisSneoinc to piirpo>C‘^ of rhaiiiy, 
and finds that he has Usi75 left ; what ia hta income t 

43 . A person has a number of oranges to dispose of : he seIN 
luiH of what lie haa and one inuic to /f, half iif the uunahuler and 
one more to /f, half of the remainder and one moic to C ; by which 
lime he lias cli»po'>cd of all he lud : how many had he at fiist ? 

44 . A certain number of men, twice ns many women and 
three limes ns many children earned K16. 2/i, in 3 days ; ca<.h 
man earned iSfi., each woman S0. and each child 5a. a day : Iiow 
manv women weic there i 

46 . Find the greatest weight dial will measure (/.c., di^ i<h 
exactly) a lb. Avoir,, and a lb. Troy. 

40 . A boy running np a staircase finds that when he gons « 
up two Steps At a time there is one step over ; when he goe^ 
up three at a lime there arc two over 5 and when he gi>c.‘s up 
four at a time there aie three over. Find the iiunibei of stairs, 
uhich is somewhere between 40 and $a 

47 . How many biic.ks, 6 in. by 3 in. by > in., will be lequircd 
for a wall,16 ft. by 10 ft. by 2 ft. allowing of the space for mortal f 

48 . A creditor received on ^ debt of U3^100 a clividrunl nf 

<)a. in the H: and a further divid uid of 6a. >)/. upon the 

icmaindcr. What did he receive ahogetlier, and wluit fr.Kticni 
was it of the cntiic debt ? 

• 

49 . ^ has Rt>0, has Ut2o ; if C Ii.id Kt6 more than ulial 
he has, then Zf and C together would have as much a» /f : hnw 
much lias C ? 

80 . Divide tor. 8Y into two sums of innn<*y, oru? of w!ii« h 
contains as many shillings a'» the other contain^ foirp^ncos. 

61 . 37S oranges and 462 mangoes arc to he di-.t»i'iiu< d aniring 

boy» so that each boy geti as many oiaugrs arni as many 
mangoes as any ether b^y ; tint! the largest jios'ible number oY 
boys, and the Icail poisibic numV:i' of fruit9 each boy may gf^t. 

63 . What number is greater than its fifth part by 1 ? 

63 . Find how much card*board is required to m;ike a cubical 
box and its cover, the edge of the box is 9 in., and the lim of the 
cover extends 3 in. deep down each side. * 
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64 . A work can be cnmplctod in 36 days by 30 men working 
(f hoitrs a day ; in what time would iH men and 60 women, working 
9 hours a day, complete it, supiiosing that 3 men can do as much 
woiU us 5 women ? • 


55 . A gcnt 1 <*man*s monthly c\[ionsc7 arc R(5o less than his 
incoino ; if his intome bo inc reased by Rloo a month and expenses 
decreased by }t5o, how muc h will lie be able to save in a year ? 

60 . A man with a fixed yearly income and a fixed daily 
cvpendilurc saves in cjrdinaiy years jV nf his income, in leap 
ye.02s lie saves lv»3 9r^ What is hi'> income } 

67 , Three jwrsnns .d, //, C'stau on a tour, each with £70 in 
his pocket, and agiee to divide llicir expenses cmially. When 
tliey return, A has tl.f. 9^/, //has £2. ss. and C has lyj. 3;/. 
Wlial on^ht A and // to pay to C to settle their accounts ? 

68. A man walks at the 1 ale of yards per minute ; find 
the least whole number of mintitc*? he will take to walk over an 
c.Siict number of miles. 

60 , The esteinal dimensions of an open box are 5 ft,, ft. 
and 3ft, ; find the cost of paiuiinj; the outside at 3annas per sq. yd, 
What will be the cost of painting the inside at the same rate, 
if 'he box is made of 1 inch pl.ink ? 

00 . Three men can dons much woik as 3 boys ; the wages 
of rhice bojs arc ct|nal to tlioso of two men. A work, on which 
40 boys and 15 men aic: employed, takes 8 weeks and costs ^350 ; 
how long would it take if 20 btiys ami 20 men were employed, 
and h<»w much would it cost ? 


01 . What (luaiility of water must an inn-keeper add to a 
barrel of beer, which cost him /50, to reduce the price of 
£1. 5^ a gallon / 

02 . A reitain number of men mow 4 acres in 3 hours, and a 
ceituin number of others mow 8 acies in 5 hours : how long will 
they be mowing Ji if they all woik together ? 

63 . At 10 minnles to 2 in the afternoon a cltH'k is 55 seconds 
slow, and ut it in the evening it is 30 >ecomls slow : at what hour 
will it show true time ? 

04 . A train loaves Calcuim at 7 A. ^r. for Goalundo, 153 miles 
distant, and travels at the latc of 20 miles an hour ; another train 
leaves thxahindo for Calcutta .it ii-3o a. M. and travels at the 
rate of 22 miles an hour ; when, and where, will the trains pass 
each other. 

65 . A cistern, 6 ft. lone, $ ft. wide and 4 ft. deep, contains 
f/ulp for making paper. If s of the volume of the pulp be lost 
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in the process of drying, how many sheets of paper» i6 in. by 
lo in., will be obtained, if 400 sheets in thickness go to an inch ? 

66. If 7 men and 5 boys can reap acres in iS days, how 
many days will 15 men and 5 boys take to reap 700 acres, one 
man being able to do three times as much work as a boy ? 


67 . A gramophone with 5 rolls of music costs \ the same 

gramophone with 20 rolls of music costs How much should 

be paid for the gramophone with $0 rolls of music ? 

68. Two pipes.. f and //, Till a cutern in 1$ and 30 minutes 
respectively. Moth pipes l>emg opened, Hnd when the first must 
be closed that the cistern may be just filled in f $ minutes. 

69 . If of a sheer) he worth H ^f a iii|>i.>c, and ^ ^ sbeep 

bo worth x\ of 't C‘»w, how much mu>t be ^*ivcn for io 5 cows ? 

70 . The cul)ic Content of an open cistern, 6 ft. long and 4 ft. 
broad, is 20 cu. ft. ; what will be the co>t of lining the inside of 
it at Is. per sq. ft, r 

71 . Two }icrsons walking at the rate of 3!; and 4 miles per « 
hour respectively, set off from the same place in opposite direc¬ 
tions to walk round a park, and meet in 20 minutes, hind the 
length of the path toimd the [urk. 

72 . If it t.rkcs 120 men to supply, in 5 days* work, a foi tress 
with provisions for 5 months, when the ganison is 650 strong, 
how many will be ie([uiiC(l to supply it in 3 days for 4 months, 
after the garrison h.id been ieduced by 130 men ? 


73 . A bag contains a cciuin number of shillings, twice as 
many sixpenny pieces and 3 tunes as many foin penny pieces ; 
the whole sum arnount* to 2 ::uino.Li : find the numbci of each. 

74 . A roam, whose height is 9 ft., and length twice its 
breadth, ukes i'S9 yards of {uper, 2 ft. uidc, for its four walls ; 
lind its length. 

76 . - I can do a piece of woiU in 20 days ; A and // togethci 

can do it in zt,^ days. works alone for 8 days, /I and C 
together for 6 days, and /» finishes it in 3 days. Find in what 
time // and C together could do it. 

76 . One clock gains 8 min., and another loses 4 min., in 
24 hours. They are set at right at noon on Sunday. Determine 
the time indicated by each clock when the one appears to have 
gained 12 minutO'^ on the other. 

77 . The whole time occupied by a train no yards'long, 
tiavelling at the rate of 30 miles an hour, in crossing a bridge ns 
12 seccoos ; find the length of the bridge. 
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78 , Ifla family of 9 persons spend R4S0 in S tnonthS} how 
much will serve a family (living upon the same scale) of 24 
persons for 16 months ? 


78 . 


Simplify 


ll. 6^.8//, J^ofiM^ 


80 . A room tw.ice as long as it is broad is carpeted at 9s* 
a sq. yd.» and the walls are painted at is. 6if. a sq. yd., the 
respective costs being £44, 7s. and £t. Ss. Find the dimensions 
of tne room. 


81 . A cistern would be filled by a tap, > 4 , in 3^ hours, or 
emptied by a tap, /f, in 3 hours. The cistern being half fuU» 
A IS turned on at 8 o’clock, and at 15 min. to 9 ; find when 
the cistern will again be half full. 

62 . If a guineas make 3 napoleons, and 15 rix*dollars make 
4 napoleons, and 6 ducats make 7 rix^dollars, how many ducats 
are there in /490 ? 

83 . A person rows a distance of 3 miles down a stream in 
40 minutes, but without the aid of the stream it would have 
taken him an hour \ what is the rate of the stream per hour ? 
And how long would it take him to return against it ? 

84 . A boat propelled by 6 oars which take 3; strokes per 
minute travels at the rate of jh miles an hour ; find tlie^ rate of 
a boat propelled by 4 oars which take 33 strokes per minute ; 
the wotk done by each oar during one stroke in the latter case 
being a quarter as much again in the former case. 


86. A wagon, loaded with 1246 equal packages, weighs 
36 tons 14 cwt. ; if the wagon itself weighs twice as much as 
the packages, find the weight of qach pacl^gc. 

86 . A did S of a piece of work in 6 hours, Jf did | of what 
remained in 3 hours and C finished it in half an hour. How 
long would they have been doing the whole if they had worked 
together ? 

87 . A clock loses 5 minutes a day. It shows correct time at 
noon on a Monday. After how many days will it again show 
correct time on a Monday ? 

88. A privateer, running at the rate of to miles an hour, dis* 
covers a ship, li miles off, making way at the rate of 8 miles an 
hour; how many milts can the ship run before she is overtaken ? 

88^ If the wages of 3$ men amount to R766. lOo. 8>. in 
16 dayS|iiow many men must work 34 days to receive Ri03S> 
the daily wages or the latter being one^lUlf those of the former ? 
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90 . 55 gallons of a mixture of wine and water contain* 
5 gallons more wine tban water ; find the ratio of wine to water 
in the mixture. 


91 . Bring 
lion of 4} tons. 

92 . A can do half a piece of work in j hours, being twice as 
much as /i can do ; A^ // and Ccan together do the whole in 
2^ hours ; in how many hours will C do a piece of work which 

can do in 9 hours ? 

93 . How many seconds will a train, 184 feet in length, travel¬ 
ling at the rate of ai miles an hour, take in passing another 
train, 223 feet long, proceeding in the same direction at the rate 
of 16 miles an hour ? 

94 . A can give ii 20 yards’ start in a mile race and can give 
C 40 yards’ start; how much start can U give C in a mile race ? 

96 . A piece of work must be finished in 36 days, and 15 men 
are set to do it, working 9 hours a day \ but after 24 days it is ^ 
(ound that only § of the work is done. If 3 additional men he 
then put on, how many hours a day will they all have to labour, 
in oracr to finish the work in time r 

96 . *T wo equal wineglasses are filled with mixtures of wine 
and water in the ratios of 2 of wine to 3 of water and 3 of wine 
to 4 of water \ when the contents are mixed in a tumbler, find the 
strength of the mixture. 


97 . Divide K47 between Ay .&and C in such a manner that 
H may receive Hi more than 3 times, and C K3 more than 
4 times the amount to be received by A. 

98 . At what times between 2 and 3 are the hands of a clock 
5^ minute^divisions apait ? 

99 . Three boys agree to start together and run, until all 
come together again, round a circular court 15 yards in circum¬ 
ference. One runs at the rate of 6, the second, 7, and the third, 
8 miles an hour. In how many seconds will the race end ? 

100 . In a game of skill yf can give ^,and i^can give C, 
10 points out of a game of 50 ; how many should A give C ? 

101. If 7 cows and 20 sheep be worth j^i2, and 3 cows and 
x6 sheep be worth /y, find the price of a coiTand of a sheep. 

102 . Two eoual wine glasses are respectively ^ and ^tfull of 
wine } they are then filled up with water, and the contents mix^ 
in a tumbler : find the ratio of wine to water in the tumblen 


{(sV/jTA“ "" 



3o8 


ARITHMETIC 


103 . Express i of R17. + of £l. I4f. 6 /L as the fraction 

of R17Q, a rupee being worth 2 shiiUngs. 

104 . yl can do a piece of work in 8 days, which B can destroy 

in 3. /I has worked 6 days, during the last 2 of which B has 
been destroying ; how many days must A now work alone in 
order to complete his task ? ^ 

105 . A train ! 10 yd. long overtook a person walking along the 
hne at the rate of 3 miles an hour, and passed him completely in 
9 seconds ; afterwards it overtook another person and passed him 
in 9 S seconds. At wlint rate was this second person walking ? 

106 . In a bundled yards' race A can give />* four and C five 
yards' start ; if B were to race C\ giving him i yard in a hundred, 
which would win ? 

107 . If 6 men «and 2 boys can reap 13 acres in 2 dnys, and 
7 men and $ boys can reap 33 acres in 4 days, how long will it 
take 2 men and 2 boys to reap 10 acres ? 

108 . Gold and silver arc mixed together in a mass of 30 or , 
so that for every 6 parts of gold there are 4 parts of silver. How 
i:nuch gold must be added lo the mass, so that for every 5 parts 
of gold thcic may be 3 parts of silver ? 


109 . A publican bought 10 gallons of wine at /t . 7 . 6 per 

gallon ; he mixed some water and filled quart bottles with it ; 
liow much uater must have been added, supposing that the cost 
price of the contents of each bottle was thereby reduced to 5^*. ? 

110 . If 12 oxen be worth 29\0iecp, 15 bheep worth 25 bogs, 
17 hogs wenth 3 loads of wheat, and 8 loads pf uheat worth 
13 loads of bailey ; how many loads of bailey must be given for 
340 oxen ? 

111 . A and // arc two spouts attached to a cistern. A can fill 
it in 10 min., and /> can empty it in 15 min. If A and /> be opened 
alternatuly for 1 minute each, in what time will the cistcinbc 
filled ? 

112 . A race course is one mile long ; A and B run a race 
and A wins by So yards ; A and L* run over the same course and 
A wins by 20 seconds ; A’ and C run and B wins by 5 seconds. 
In what time can .1 fun a mile ? 

113 . If I can walk a certain distance in 112 days when I rest 
5 hours each day, how long will it take me to walk twice as far, 
if I walk twice as fast and rest twice as long each day ? 

114 . A cask contains 12 gallons of a mixture of wine and 
water in the ratio of 3 to 1 ; how much of the mixture must be 
drawn off, and water substituted for the mixture in the cask to* 
become half and half ? 
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116 . A rectangular court is $0 yards long and 30 yards broad. 
It has paths joining the middle points of the opposite sides, of 
6 ft. in breadth, and also has within it a path of the same breadth 
running all round it. The remainder is covered with grass. If 
the cost of the pavement be is. id. per sq. ft. and of the grass 
is. per sq. yd., And the whole cost of laying out the court. 

116 . To complete a picce^ of^work, A would take twice as 
long as JJ and C together, and 3 times as long as A and C 
together \ A., C together can do it in la days. In what time 
could each do it by himself ? 

117 . A downdrain usually travels at the rate of 30 miles an 
hour and meets an up^train $0 miles from the terminus. On one 
occasion, on account of an accident, it only went at the rate of 20 
miles an hour and met the up train 4\'j miles from the terminus. 
Find the speed of the u|Krain. 

118 . A can walk 5 miles an hour, and the rates at which A 
and w.ilk are in the ratio of 7 to 6 ; how many seconds* start 
must A give /i that he m.iy just beat him in a 3 mile race ? 

116 . If 5 pumps, each having a length of stroke of 3 feet, 
working tS hours a day furs days, empty the water out of a 
mine, lunv many pumps with a length of stroke of 2^ feet, 
working 10 hours a day for 12 days, will be required 10 empty the 
same mine ; the strokes of the hirmcr set of pumps being per¬ 
formed four times as fust as the other ? 

120 . If 7 horses and 12 rows cost as much as 10 horses and 
6 cows, compare the pi ices of a horse and a cow. 


XLl. DIVISION INTO PROPORTIONAL PARTS. 

2 G 3 . To divide a given quantity into firoportiotralparts is to 
divide it into parts which shall be proportional to certain given 
numbers. 

Example l. Divide R873 among By C, so that their shares 
may be in the proportion of 2,3 and 4. 

If we divide R373 into 9 (/./., 3+3-I-4) equal parts, then 
A will have 2, B will have 3 and C will have 4 of these parti. 

Hence A^% share*R^&X2>*Ri94. 

B's share*R^^X3«R29 i. 

C$ share-Rfi;«X 4 -R 388 . 
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Bxamplc 2. Divide ^287 into parts proportional to 1^1 2 and 3^ 
ij : a: :12:20. 

Now proceed as in the preceding example. 

Exampfe 3. A certain sum of money was divided between 
C in the proportion of 5, 6*and 9 ; A received ^45 ; what 
was the sum divided ? 

Since 5+6 + 9^20, if the whole sum were divided into 20 
equal parts, A'% share would contain 5 of these parts. Hence 
the value of one the whole smn^ x 70^£i&o. 

Example 4. Divide USo among Bf Cy so that ^’s share 
may be half as much again as A'Sy and C's share | of yf's and 
y/’s together. 

share«>i} of A^s share ; 

A^% shareshare»/I’s share + i^ of A^s share 

»(i +1^) of /I's shareof A*s share ; 

Cs share• 5 share*S of yl*s share ; 

-I’s share I B's I Cs-l I ij I S ; etc. 

E.vamp'e $. Divide 52 into 3 parts such that ^ of the first 
part—^ of the second pait^S times the third part. 

^ of the 2nd part-»J of the 1st part, 

/. the 2n(I part^i^ of the ist part. 

Again, $ times the 3rd pait^^ of the 1st part,* 

/. the 3rd part“ ih of the ist part. 

/. 1st part : 2nd part 1 3rd part 
»^xst part : I of the ist part ; of the xst pait 
«• 1 : 5 ; ; cic. 

Examp/c 6. II82 is given to 5 men, 8 women and 10 boys, in 
such a way that a woman is to receive twice as much as a boy, 
and a man as much as a woman and a boy together ; what do 
the women receive ? 

8 women receive as much as 16 boys \ 
and 5 men receive as much as 5 women and 5 boys, 

or as 10 boys and 5_boys, 
eras 15 boys; 

men’s share : women’s : boys'15 ; 16 : to; etc. 
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Example T. How many rupees, half^rupees and quarter* 
rupees, of which the numbers arc proportional to 3, 4 and 5, are 
together worth R50 ? 

Values of three groups of coins are 

as 3 nipees . 4 hatf^rupees \ 5 quaiter-mpees, 

or as 13 quaiter*rupees • 8 quarter •rupees ; 5 quarter* rupees, 

or us 13 : 8 : 5 ; 

the amount in rupees x I2«»R24 ; 

the amount in half rupees^-Uf^x S»Ui6 ; 

and the amount in c{r.*rui>ees »KS^X S««Uto. 

Therefore there arc 24 rupees, 33 half-rupees, and 40 qr.*rupees. 

Exafftp*e 8, Divide £iOO between .'f, /f, C, A so that 

share : //s«3 : 3, /A t : 5, and Cs \ ir%^7 ; 8. 

We find as in Er, 4, Art. 255, that the shares of //, A C\ O 
arc proportional to 56, 84,105 and 120 ; etc. 

Note. Use of algebraical syinhoU often simplificf; the • 
solution of problems like those above. We shall solve ExampUf^ 4 
and 7 algebraically. 

Example Suppose A's share is A4*, then /J's share is 
Rgv and Cs share is U(|x(r + 3r)f = 112^, 

Then, by the question, ;r f + 5 “ 5 ^» 

^ 4 -* 12. 

Hence yf's share U12 \ B^s share (Rj x 12 )bUi 8 ; etc. 

ExampU 7. Suppose the no. of rtipecs is 3.V ; then the no. 
of half-rupees will he 4r and of quarter-rupees Now 41* 
half rupee s»Rzr and S-** qnarter-nipces = Rj4*. 

Then, by the question, 34r+3.r+}jr^5o, 

V-*'= 5 o. 

x=8. 

Hence the no. of rupees is jr or 24, of half-rupees or 32 ; etc. 


£ZAMP1.ES. ISA 
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EXAMPLES. ISO. 

1 . Divide UiS. 10^. into parts proportional to 2, 3, 4. 

2 . Divide £i^. <js. into parts proportional to 3, 1, 

3. Divide tons in the proportion of 3*5, 2*25, 3^, 3}^. 

4 . Divide S32\ into parts which shall have the same ratio 

to one another as ^ 

6. Divide ^4. ijs. OJ. into two parts one of which is of 
the other. 

6. A sum. Oiooey \v«is divided into parts proportional to 
33) 4} 5*5 # (he smallest part was U30 ; what was the sum divided ? 

7 . A sum of money was divided between C, in propor¬ 

tion to their ages which were 10, 12, 13 years respectively \ A^s 
share was ^55 ; iind the other shares. 

8. Gunpowder is composed of saltpetre, sulphur and char- 
conU in parts proportional to 75^ 10 and 15 ; how many pounds of 
charcoal arc there in 0 cwt. of gifapowder ? 

8. How much of the above gunpowder can be made with 
25 lb. of sulphur ? 

10. In a certain battle an army lost 4 men wounded and 

2 killed out of every 25, and it mustered 38,000 men unhurt ; what 
was the number of men in the army at first t 

11 . Divide R9^, between three persons, so that for every rupee 
given to the fust, the second may get 12 annas and the third 
may get 8 annas. 

12 . Divide R36 between B and ( 7 , so that A gets | of B't 
share, and C gets $ of A'% share. 

18 . Divide R3'iO among v 4 , /?, C, so that A may get 3 times 
as much as and B and C tc^ether | as much as A. 

lA Divide R32 between A^ C, so that A may receive 

3 times as much as and C ^ of what A and B together receive. 

16 . Divide /14 between A and so that ^of A^% money 
may be equal to t of B'%. 
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16 . Divide 30 into 3 parts such that ^ of the drst part»f of 

* the seconds^ of the thira. 

17 . R21 is divided between C \ A's share is 3 of B'% \ 

' it is also I of and Cs together ; find each one’s share. 

18 . Divide/l. 13^. 4W. between -* 1 , /f, C^/\ so that /I’s 

share may be *1^5 of Z>’s, 6*’s share of J’s, and/y*s share the 
sum of A'% and C's. * 

e 

19 . Divide /3. 6.?, between 5 men, 7 women and 10 boys, so 
that each woman may have • of each man’s share, and each boy 
^ of each woman's share. 

20. Rtio is to be divided among 10 men, 16 women and 
20 children ; if each m.in's share is to be equal to the shares 
of 2 vvoTcn and the 16 women aic to have twice us much as the 
20 children, how much will each woman receive ? 

21 . A number of men, women and children arc in the propor¬ 
tion of 3, 4, 5 ; divide /3. 51. yi. among them, so that the shares 
of a man, a woman and a child may be proportional to 4, 3,1. 

22 . Divide ^39 among /J, A', C\ so that .f's share 1 A'’s share 
•“3 12 , y^'s share * C**s share •••4 . 3. 

23 . A certain kind of brass is composed of copper, zinc, lead 
and tin ; the ratio of copper to zinc is i ; 2, of zinc to lead 3 ; S 
and 01 lead to tin 7 ; ^ ; find the quantity of zinc in 1 cwt. of the 
brass. 

24 . Four towns are to pnwide accoiding to their pr>pnIation 
a contingent of 140 men. 'fhe populations of the towns are 1058, 
1587, 211') and 2'i45 respectively ;^nd the number of men lobe 
provided by each town. 

25 . 700 coins^onsist ofnipees, half-rup3csand quarter-rupees ; 
the values of the rupees, the halLrupees and the quarter-rupees 
are as 2 ; 3 I 5 ; find the number of the rupees. 

26 . How many rupees, eight-anna pieces and four-anna pieces, 
of which the numbers arc proportional to|2.V, 3 and 4, arc together 
worth U80 ? 

27 . If 2 men do as much work as 5 women, and 6 women as 
much as 10 children, divide a week’s wages of R38 among 8 men, 

' 9 women and 15 children. 

28 . The sum of three fractions is ; 14 times the first 
• 15 times the second times the third ; find tlie fractions. 

29 . Divide R142 among Ay B, C, %o that for every R5 given 
to B may get R 3 > Rn<i for every R7 given to By C may get R5. 

30 . Areas of circles arc to one another as the squares of their 
radii. Divide a circle of i ft radius into three equal parts 

* concentric circles. 
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31 . If the weight of pure silver and of alloy in a rupee be in 
the r.itio of 11 to i, and the price of pure silver be ft2 mo . 5'^ 
per or. Avoir, find the weight of a rupee (in grains) supposing 
its value to be that of pure silver it contains. 

32 . An estate is divided amongst 3 persons in the ratio of 7, 
K and 10. Find the value of the estate when R2300 added to!the 
largest share would make it ccfiial to half of the whole. 

33 . A number of mangoes is to he divided amongst 4 persons 
in shares which arc as 2 and ^ ; what must thi) number af 
iiaU be that this mny be done without cutting any of the mangoes > 


XLll. FELLOWSIIir OR rARTNP:RSIlIP. 

20 G. Suppose that three persons /?, C arc partners in 
trading, and that A has a capital of Hiooo in the bu^injss, ha> 
H5000 and C has U6o()o ; and they gam K1400 : how should tlic 
[nx)lit be divided i 

It is obviott# that the profit must be divided into parts propor¬ 
tional to 3000, 1000 and >000 ; which may be done by ilic method 
c* iplainrd in the preceding section. 

The above is an e.xampic of wliat is called Eimplo Follow- 
ship, the ca]>i:.i)S cuiitubutcd by the several paiincrs being 
supposed to continue in the business for the same peiiod of time. 

80 y. Suppose, iu.a n, that yj, /», C arc partners in trading, and 
that/I has ucaiiil.ii u\ liyto f in the business for 3 months, Jf 
has for 0 uionih.« and C ha^ U6o.'>o for 7 months, at the end 

of which time the ga.11 s H/20 : how should this be divided ? 

Now, a capital oj Ryx)o employed for 3 months may be taken 
to be equivalent to a capital of H90CO ttjooox 3) employed 
for 1 month ; USooo for 0 months may be taken to be equivalent 
to H30000 tM., U5 (xx>x 6) for 1 month ; and R’jooo for 7 months, 
equivalent to 1(42000 (f.r., II6000X7) for tmonth. Hence the 
proht must be divided in the proportion of 9000, 30000 and 42000 ; 
which tuay be done m the usual way. 

Consequent!)', if the capitals of paitncrs be employed for 
different periods of time, the period of time must be made the 
same for all, by multiplying each capital by the measure of th e 
corresponding period of time. 

ITote. In working, the several sums of money must be express 
sed in terms of the same unit, as also the several periods of time. 

The above is an example of what is called OompouiKL 
FoUowohip, the capitals contributed by the several partners 
being employed in the business for different periods of time. 
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EXAMPLES, isr 

1. Center into partnership ; A furnishes ItJSo, B R500 
and C K7S0 ; what should be the share of each in U320 profit ? 

2 . A bankrupt owes Raooo to two creditors, namely, U1200 

to one, and tiSoo to the other ; his assets are U700 ; what does 
each creditor lose ? * 

8. J, C, D engage in business with a joint capital of 
jC75So ; at the end of a year -'I receives ^200, JJ ^235, C /t2o 
and D ^200 ; how much capital did C put in f 

4 . J>\ C arc partners, A receiving ? of the profits, nnd /i 

and C sharing the remainder equally. A'% income is increased 
by R73 when the profits rise from capital to Vj* h ind 

the respective capitals invested. 

6. A and // arc partners in a business in which has 
7^ annas share and 7 /annas; />\ being the working partner, 
receives ^ of all the prolit ; the rest is divided m proportion to 
the capital ; wliat docs // receive out of Uooik) i 

6 . A% Bf C engage in business with a joint capital of ^t8ooo ; 
A gives /2000 more than /V, and B £2000 more than C ; divide 
a profit of £io^o between them. 

7 . Af B, C enter into i>artnership; A [uUs in £70 for 5 montlis, 
B £^o for 0 monilis and C'^30 for S months. They gain £^.\. lor. 
How should the profit be divided ? 

B. Af /y, C pasture in the same field. A has in it 10 even 
for 7 months, B has 12 oxen for % months, and C has 15 oxen for 

3 months. The, rent is Ui7. &7. How much of tlic rent should 
each pay ? 

9 . A stau» business with a capital of £2200 cn the ifitli 
of April, and on the 3rd of July admits a partner B with a capital 
of £[^00. The profits amount to £4^^}. i6j. by the 31st nf 
December. What is each person's share ? 

10. Z^and.^* become partners, D bringing II5400 and B 
R4500. At the end of 3 months D doubles hts capital and a new 
pauner 7 *'is admitted who brings R5700 ; and at the end of 
5 months £ trebles his capital. The year’s profits amount to 
R1200 ; how ought this to be divided 7 

11. A and B start a business with capitals as 5 « 7. They 
withdraw respectively | and ^ of their capitals at the end of 

4 months. At the enu of the year a profit of ^226 is divided ; 
find ^’s share. 

18 . A and B entered into partnership with ^700 and ^600 
respectively. After 3 months A withdrew f of his stock but after 
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3 months more he put back | of what he had withdmwn. The 
profits at the end of the year arc \ how much of this should 
A receive ? 

13 . A and B start a business^ A puts in double of wh«it B 
puts. A withdraws ^ of his :»tock at the end of 3 months but at 
the end of 7 months puts back ^ of what he has taken out, wlien 
B takes out \ of his stock. A receives K300 profits at the end 
of the year ; what does li receive ? 

14 . A and B hire a meadow for 6 months. A puts in 21 cows 
for 4 months ; how many can B put in for the remaining 2 months, 
if he pays 5 of what A pays ? 


XLllL AM.IGATiON. 

20s. The following are examples of Alligation or the 
mixing of things of the same* kind but uf diUcrcnt qualitie.i. 

Exampit r. How must a grocer mix teas at ax. bd, a lb. and 
3x. 9//. «a lb. so that the mixture may be worth 3r, a lb. ? 

When the mixttirc is made and sold at 3r. a lb., each lb. of the 
cheaper tea in it brings a g.iin of 6/f., and each lb. of the dearer 
tea brings a loss ol 9r/. Therefore 9 lb. of the cheaper tea brings a 
gain of 34/f. and 6 lb. of the dearer brings a loss of 54//. Hence, 
m order that there may be neither any gain nor any loss, for every 
9 lb. of the cheaper tea wc must take 6 lb. of the dearer ; therefore 
the proportion is 9 parts to 6, that is, the teas mutt be mixed in the 
inverse ratio of the differences <f (he two prices and the mean price* 

Or, algebraically thus : ^ 

Let .r lb. of the first kind of tea be mixed with ^Ib. of the 
second. 

Then the price of the mixture shillings. 

But it is also equal to shillings. 

lav +1ixjr + ity, 
jy-xr, 

The proportion of the mixture is 3 parts to 2, 
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RxampU 3« Ip what proportion should teas at 'is. 6r/.} 3^.1 4^. 3</. 
and 4^. 9^, a lb. be mixed to make a mixture worth 4s. a ib. ? 

The first two prices are under, and the last two above, the mean 
price. We take equal quantities of the teas at the first two prices, 
and the mixture is worth 2s. 9</. a lb. ; we also take equal quantities 
of the teas at the last two prices, a/id the mixture is worth 4^. 6//. 
a lb. Now we mix these two .mixtures as in £x. 1, and wc find 
that these must be taken in the proportion of 6 to 15 or a to 5. 
Consequently the teas aic mixed in the proportion of 1, i, 

Note. Instead of taking equal quantities wc might take 
the teas in any proportion to make the first two mixtures ; and 
consequently an example of this kind (in which the number of 
ingredients is more than two) may have an unlimited number 
of solutions. 


Kxampit 3. In what ratio must a grocer mix sugar at 6^. per 
seer with sugar at 4tt. per seer so tlut by selling tlic mixtuic at 
S^i. $p. per seer hu may gain ‘ of hi> outlay ? 

li of the co^l piicc of a scor of the mixiurc —3/. ; cost 
price of a scer of the mixture3/«*'‘io“4'L 6/, Now 
proceeding as in JZx, I, we find that sugar at per seer must 
be mix^id with sugar at 4fr. per seer in the ratio of 1(4^ 6p.-4<t.) 
to (6/L-4rL op.) /.c., of I to 3. 


EvampU 4. There are two vessels of equal capacity, one full 
of milk, and the second one-third full of water. The second 
vessel is then fillecl up out of the first : the cuntouts of the 
second are then poured back into the first till it full and then 
again the contemn of the first arc poured hack into the second 
till it is full. What is the proportion of milk in the second vessel r 

I-et M be the vessel containing milk and W the vessel contain¬ 
ing water. ^ 


First ve&scl. 

1st operation l M. 
and „ i M. 

3rd „ + 

4 th „ \ {\ M 

+ 5(1 W +2 M)}. 


Second vessel. 

iW. 

*W+5 M. 
4(iW+?M). 

[i(iVV + ?M) + i{lM 

+ ?a W+2M)/J 


Simplifying the quantity on tlte right hand side, wc get the 
proportions of water and milk in the second vessel. 

[4W+gM+5(4M+|w+4M)]-4w+oi+5M+,^ w+s'v m 

proportion of milk*»| M +} M M ^ }? M. • 

Ans. of the second vessel is milk. 
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EZAKPLE8. ISA 

1 . How must sugar at 4/1. per seer be mixed with sugar at 

per seer to make a mixture worth 40. 3j>. per seer f 

2 . In what ratio must tea worth ar. 7^ per lb. be mixed with 
tea worth 35. per lb. to make a mixture worth 3^. per lb. ? 

3 . Tea at 2s, 6d. per lb. is mixed with tea at 4/. 2d. per lb., 
and the mixture is sold for 3/. $d. a lb. ; how were they mixed ? 

4 . In what ratio must a grocer mix coffee at 3x. per lb. with 
chicory at jd. so that by selling the mixture at ar. per lb, he may 
gain of his outlay 7 

6. A grocer buys black tea at 2S. 6d. per lb. and green tea at 
35. gd, per lb. ; how must he mix them $0 that by selling the 
mixture at 3/. per lb. he may gain } of his outlay ? 

6. In what jiroportion should water and wine at I2.r. 6^. a 
gallon be mixed to reduce the price to lor. a gallon 7 

V. Currants at 5</. per lb. aie mixed with currants at ^d. 
per lb. to make a mixture of 17 lb. worth 7J. per lb. ; how many 
pounds of each are taken 7 

8. A person bought 60 md. of rice of two diRercnt sorts for 
Hi S 3 . t2<i. The better sort cost 1(3 per md. and the worse 
1(2. 4a, per md. How many maunds were there of each sort 7 

9 . A liquidis 1? times as heavy as water, and water is 
ll times as heavy as another liquid (7 ; how much of the liquid 

must be added to 7 gallons of the liquid Q so that the mixture 
may weigh as much as an equal volume of water ? 

10 . A mass of gold and sil^r weigh iog 9 lb. is worth ^£318. 
I3.r. 6^. ; if the proportions of gold and silver \n it were inter* 
changed, it would be worth £l2g. lor. bd. ; supposing that the 
price of gold is £3. 17s, 10}//. per oz., find the proportion of gold 
and silver in the mass, and the price of silver per.oz. 

11 . A merchant has wines worth 7/., 9;., xir. and l^s. a gallon 
respectively ; how must he mix them to obtain a mixture worth 
lox. a gallon, using equal parts of the first two kinds, and also 
equal parts of the lust two kinds ? 

12. In what proportion must a grocer mix teas at 2.r. 6^., 3s. 
and 4s. 6d. per lb. to make a mixture worth 4^. per lb., using 
equal parts of the first two kinds ? 

13 . A man has whisky worth 22s. a gallon, and another lot 
worth i8r. a gallon ; equal quantities of these are mixed with 
water to obtain a mixture of 50 gallons worth i6s, a gallon \ find 
how much water the mixture contains. 

14 . A grocer buys teas at 2s. 6d., 31. and 3s. gd. per lb, res¬ 
pectively ; bow must he mix them so as to obtain a mixture worth 
y. 3d. per lb., usmg the first two kinds in the proportion of 2 to 3 7 
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18 . A grocer wishes to mix teas at 3^., 31. 6 (i. and 4^. per lb. 
respectively ; how must he mix them (using the iirst two kinds 
in the proportion of 2 1 3, and the last two m the proportion of 
3 : 4) so that by setling the mixture at 3r« 4^. per lb., of the 
receipts may be clear profit ? 

16 . A person fills a glass with medicine and drinks ^ of it. 
He then fills up the glass with water and drinks ^ of it. Again 
he fills up with water and drinks How much of the medicine 
does he drink altogether, and how much each time i 

17 . A vessel is filled with spirits ; i of the contents is 
drawn off into another equal vessel, which is then filled with 
water. The first vessel is then filled up again out of the second 
one, and then the second one is filled up again out of the first. 
Kind what proportion of spirits the second vessel finally contains. 

XLIV, AVER.AGE VALUE. 


309 . Suppose a man s|)cnds R4 on a certain day and R6 
cm the next day and H5 on the day after. In three dayho 
spends altogether R 4 fft 6 -hRs or Ris. If he had spent 

R4 + R6J2^^ jor R5 each day, his total expenditure Winilrt 
3 3 

have been the same. R5 is said to be the avorago or meaa 
daily expenditure of the man for the three days. The average 
or mean value of any number of quantities of the same kind 
is their sum divided by the number of them. 


Example I. Find the averngg age of four boys who arc 10, 
{I, 13 and 14 years old respectively. 


Average 5 ge= 22 ±iIt^JJ.^ 


years »12 years. 


And, getteraify^ the avorago of n quantities of tho 
same kind, represented by a, by c, </, r,,..** 


n 


Conversoly, the sum of r/quantities of the same kind 
aB/;x their average. 


Example 2, The average age of 5 children is 7 years, which 
is increased by 6 when the age of the father is included ; find the 
age of the father. 

The average age of 5 children»7 yr. ; 

the sum of the ages of 5 children^; x 5 or 35 yr. 

Again, the average age of ; children and father>>74.5 or 13 yr. 

the sum of the ages of the 5 children and their father««i3 x6 
or 78 yr. 

Hence the age of the father«*78*3$ or 43 yr» * 
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Example 3. A man walks from /* to (2 at the rate of S 
an hour and returns from (3 to P at the rate of 3 miles an hour^ 
What is the average rate for the whole distance ? 

I,ct-r miles be the distance from P to Q. 

Then in going from P to Q the man takes ^ hr., 

and in returning from Q to P 

4 • 

in going and returning . 

/. The man*s average rale of walkiti|t»2.r-r^’^+'‘^ mi* 

1 

miles. Affs. 


• 94 




3 ' 

(l-D 

/ «• 4«V 


hr. 


EXAMPLES. ISO. 

Find the avciage (»f the ninnbciS) 

I. 1,3,3,4,5. 2. 8,10,13,15,17,20. 

3. 7 i. iii, JO. 4 . 1-3. 7 ' 6 , 8 a >3 «.' 3 . 

5 . V'ind the average age of five boy?» who areij, 13^ ii, 

9 and S years old respectively ? 1 

6. What was the average daily expenditure nf a man in 
i8Sa, who spent R765 . 10.9 in the first half-year and H881 .5.3 
in the la.-it ? 

7 . H'lic population of a town was 28750 in 1S70 and 30000 in 
1880 \ find the average annual increase between the two dates. 

8 . or 30 men 13 gain /j. 7s. each and 8 men gain £2. S.f. 
each ; what is the average gain per oinn ? 

9 . Five men weighed respectively 8 st. 8 lb., 9 st. 4 lb., lo st., 

10 st. 10 lb. and 11 st. 6 lb. ; what is the average weight per man ? 

10 . If 30 chairs arc bought at Rs each, and i: at R4. ia, each, 
and 15 more at K4 each, what is the average price of a chair ? 

11. A train travels 1 mile in the first to min., 1^ miles in the 
next xo min., 3 miles in the next, tl miles in the next, and l mile 
in the next: what is the average speed of the train per hour ? 

^ 12 . The average weight of 6 men is 10 st. ; two of them 
weigh 9 7 lb. each ; find the average weight of the others* 
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13 . Tlie average age of 8 men^ 7 women and t boy is 4; 
years, that of the 8 men being 48 years and of the 7 women being 
46 ; determine the age of the boy. 

14 . The average weight of 7 men is diminished by 3 lb. when 
one of them who weighs 10 stones is replaced by a fresh man ; 
find the weight of the new man. • 

16 . The average age of •a class of 20 boys is 12 years ; what 
will be the average age if $ new boys receive admission in the 
class, whose average age is 7 years ? 

13 . If the chairs in Question to, arc sold so as to gain ^ of 
the cost price, what is the average selling price of a chair. 

17 . The average price of a chair, a table, and a cot is R19 ; 
the average piicc or the table, the cot and a book-shelf is R22 : 
if the price of the book*sheIf be U16, find the price of the chair. 

18 . The average temperature of Mondav, Tuesday, Wodnes* 
day and Thursday is 60* ; the average for Tuesday, Wednesday, 
Thursday and Friday is 63* ; if the ratio of the temperatures for 
Monday and Friday be at .95^ find these temperatures. 

18 . Find the average of alt proper fractions having integral 
numerators and 20 for the denominator. 

80 . A train travels from Calcutta (0 Burdwan at the rate of 
50 miles per hour and returns from Burdwan to Calcutta at the 
rate of 40 miles per hour. Find the average rate for the whole 
distance. 


XLV. PERCENTAGE. 

870. The term per oentum or per oent. means for a 
hundred. 

We have already seen that when two or more fractions 
are compared they arc reduced to a common denominator. 
In some eases it is found convenient to express fractions with 
100 as a common denominator. For example, suppose that in 
an examination a boy has got 18 marks out of 25 in English, 
13 out of 20 in Mathematics and 7 out of 10 in ITistory. The 
measures of his success in the three papers may be expressed 
by the fractions tV Expressing the fractions with 

100 as a common denominator, the measures of hi^ success 
may be expressed by the fractions •/A, 1V0 That is. 

if the inaximum in each paper had been 100 marks he woula 
have got 72 marks in English, 65 in Mathematics and 70 in 
H story. This is us.ially expressed by saying that the fer^ 
cenlage of marks obtained by the boy in the three papers 
72,65 and 70 respectively. Therefore a fraction expressed with 

J. C. A. 21 
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100 as its denominator is called a percentftgo, and the 
mimciator which expresses the number of hundredths is called 
the rate per oeat. 

We thus see that percentages give us a third method of 
measuring parts of a whole, vulgar and decimal fractions 
giving us the other two methods* A percentage may be regarded 
as a fraction with a new notation. We may write the same 
<Kiantity as HiVe or R‘37 or 37% of Hi. 

Suppose that a trader who has a capital of R4000 gains 
H200 \ he gains R5 for every hundred of his capital 7 'his is 
expressed by saying that /Ae trader*s gain is 5 fier unt. 

Koto. The symbol % or the tetters /. c. are used as an 
abbreviation for the words fer {tut. 

Example !. What fraction of a number does 5 p. c. of it 
denote ? 

S p. c. of a number* jSq of the number* of the number. 

Example 2, IIow much is 6^ p, c. of R330 ? 

The percentage*^^ of 11320**! of R320*R20. 

100 10 


EZAUPLES. 1 <M». 

(Oral.) 

What fractions are denoted by the following rates per cent. ? 

L 25. 2 . 40. 8. SO. 4 . 75. 6. 5. 

6 . 4. 7 , 5. 8 . I. 9 . 100. 10 . 150. 

What percentage is 

11 . 3 of 5 ? 12 . 13 of 20 ? 13 . 25 of 75 ? 

14 . S of I ? 15 . *01 of I ? 

16 . What is cent )>c> cent, of 100 ? 

17 . How much is 4 p. c. of 200 ? 

18 . How much is 20 p. c. of So ? 

19 . How much is p. c. of 200 ? 

EXAMPLES. IGl. 

What fractions are denoted by the following rates per cent. ? 

1. 12}. 2. 33}. a i 4. i 6 . 125. 

Find the value of 

6. SP-C- 0 ^^ 700 . 7 . 7 ip. c. of ;£i 40. a |p. c. of^2a 
9 . 35% of 3480 men. 10. JX of a sq.ft. IL S’sXofsocwt. 
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12 . A man's income is R3000 a year ; if be spends 6^ p. c* 
of it each month, bow much does he save in a year t 

13 . Five per cent, of the total population of a town are 
Englishmen ; the rest are Hindus ; if the population of the town 
be 37820, what is the numter of Hindus ? 

14 . A man's income in 1928 was £soo ; in 1929 it was 
increased by 20 p. c. ; what was^lus'income in 1929 ? 

15 . Find the difference between f of R70 and ^ p. c. of R7a 

16 . A testator bequeathed by will { of his estate to his son, 
60 p. c. of the remainder to his daughtcri and the remainder 
to bis widow ; the son got £j$ more than the daughter. How 
much did the widow receive ? 


ExampU 3. What rate per cent, docs the fraction | denote ? 

i- 3 3x100 37A 

Ihe fraction, i 

rate per cent.—374. 


Example 4. 
The fraction 


What per cent of R40 is R3 ? 

. 3 __ 3 <>?.. 7*. 

40 "40 X 100 "*100 **100 ' 


rate per cent —7^. 

Note. The following equivalents are useful and should be 
-ommitted to memory : 

2i%»A5 10%-*; 12*%-!; 30%-l. 

26%-i; •33i%«i; 60%-*; 80if%«* ; 76%-|. 


EXAMPLES. 16f{. 


What rates per cent do the following fractions denote ? 


1. i* 2. *. 3. f. 

6. 5. 8. ij. 7. 

What per cent, of 

0. R26 is R13 ? 10. R40 is R8 ? 

12 . *25 is I ? 13 . * IS 7 ? 


4. 

8 . 


T 

10* 

00 

iff* 


IL £i is 12/. 
14 . £ is *3 ? 


16 . Of 3420 men in a town, 420 died ; what per cent survived ? 

16 . Out of a debt of Rt$oo^ R1900 is paid ; what per cent of 
the debt still remains unpaid ? 


17 . The number of boys in a school in January was 320; in 
February it increased to 3ba Find the increased per cent 
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18 . A mass of gunpowder is made with 2 lb. 5^ oz. of nitre, 
5 oz. of sulphur and 7^ cz. of charcoal ; find the percentage 
composition of the powder. 

19 . Standard gold contains 11 parts pure gold out of 12 ; 
what per cent, is dross ? 

Example $. Of what sum of money is &30, 5 p. c. ? 

$ p. c. of the sujh«R30, 
or of the sum»R30 ; 

the suin*R30xi2®“R5oo. 


EXAMPLES. 103. 

Of what number is 

1. 22,10 p. c. ? 2. 57, 4j p. c. ? 8. 30, 120 p. c. ? 

4 . 81 ,1 p. c. ? 8. 2j, 2j p. c. ? 0 . 3i, *27 p. c, ? 

7 . A man spends R3250 a year, which is 66} p. c, of his 
yearly income ; find hU income f 

8. A man spends 60 p. c. of his income and saves R2000 ; 
what is his income ? 

9 . If a tax of 10 p. c. on the income of a man yields R300, 
how much will an income-tax of 5 pies in the R produce ? 

3T1. Minoellanoous quostioas on percentage. 

Examph i. A reduction of 12} per cent, in the price of 
mangoes enables a purchase/ to obtain 4 more for a rupee. 
What is the reduced price ? Hour many coutd he get for 8 annas 
before the reduction in price. 

Owing to the reduction in price the purchaser saves 12} p. c. 
of i of Hi, that is, 2a. With this sum he gets 4 mangoes at the 
reduced price. The reduced price of a mango* 

Again, (100- iii) p. c. or (i -}) or } of the original price of 
a inango«6/. The original price of a mango«» 5 xi^z.* 4 <i. 

lie could get (8-rS) or 14 mangoes before the reduction in 

price. 

ExantpU 3. If the duty on imported sugar be increased by 
25 p. c., by how much per cent, must a man reduce his consump* 
ifon of that article so as not to increase his cxpeuditqre. 

Tresent price of i seer* 125 p. c. of the former price of i seer 

of the former price of 1 seer 
"former price of} seer ; 

/. former price of i seer "present price of | seer. 
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Therefore, in order that the expenditure may remain the same 
as before, for 1 seer consumed formerly, ^ seer must be consumed 
now ; that U, the consumption must be reduced by or by 70 p. c» 

Example 3. If the import duly on motor cars be reduced by 
40 p. c. ot Its present amount, by how much per cent, must the 
import of cars increase in order* that, (i) the revenue may be 
unaltered ; (ii) the revenue may*be increased by 10 p. c. 

(i) Tlie new duty is 60 p. c. or i of the foimer duty. 

Therefore, in order that the revenue may remain unallcred, 
the number of cars impotted must be of the present number. 
Therefore the import must increase by (J - i) or J or by 66J p. c. 

(it) The new revenue is to be {52 \h former revenue. 

Thcrefoic the number of cars imported must be ({ 5 - 5 - 2 ) or M 
of the present number. Therefore the import must increase by 
(V-Oorjor by 83^ p. c. 

Notd. The use of algebraical symbols will nuke the solution 
of the last two examples dearer. 

Example 2, Let x be the number of seers consumed originally 
and Ict^ annas be the price per seer. Then the original expense 
un sugar was :rx^ annas. The present price of sugar per seer 
annas. 

Therefore to keep the expense unaltered the number of seers 
now to be consumed 

**ioc^**i% of the original no. of seers. 

The consumption must be decreased by 20 p. c. 

Example 3. Let x be the number of cars imported originally, 
and let be the duty on each car. The present revenue derived 
from the import is £xy. 

The new duty on each car^-^^ifo of 

(i) The new revenue is the same as before, namely, £xy ; 
the number of cars to be imported 




500 

--X 

300 


i66| i66| . , 

jQQ Ihe present number. 


Iv 3 

The import must increase by 66$ p« c. 

(ii) The new revenue^£H^y ; 

the number of cars to be imported 

of the pr«enf 

100 ^ 300 100 100 ^ 

number. 

The import must increase by 83} p. c. 
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ExampU 4. A parliamentary grant i% made at the rate of ix. 
per head for all the children at elementary schools. If this 
grant be distributed at the rate of 5^. gJ. per child in town and 
3 *^* 3 ^* child in country schools* what percentage of the total 
number of children are in each class of school 1 

*4 

Let X be the number of children in town schools out of too 
children in both town and country schools. Then (100is 
the number of children in country schools. 

Then the cost for town schoolsx 69)<f., 

“d » n « country „ ••(ioo-x)x 39^. 

The total cost-{69^+39(100-4:)} pence. 
But the grant-(tooX 5 x lay.—6000 pence. 

A By the question, 6^*+39(too-x)-6ooo, 

3or-aioo, 

j'-ya 

Thus the required percentages are 70 and 30. Ans, 

[The arithmetical solution of the above example is left to 
the student as an exercise.] 

Example^, If the annual increase in the population of a 
town is 5 per cent., and the present number of inhabitants is Sooo, 
what wilt It be in three years time ? What was it three years ago ? 

For each too of population, at the beginning of any year there 
are 105 at the end of the year. 

♦ . _ Population at the end of any year' 10$ 

’ * Population af the beginning of that year * too * 

/. population at the end of any year-pppulation at the 

beginning of any yearx^j^, 

/. population at the end of the first year—^^{x 8000. 

Similarly, population at the end of the second year 

00 ^population at the beginning of the second year 

“i?8xt8§x8ooo-(lgg)*x8ooo. 

Finally, population at the end of the third year 

population at the beginning of the third year 
^ 8 X (i8o)* X 8000 - J)» x 8000 - 9161. 

Again, the present population—(J 28 )*x population three years ago 

8ooo-(]^{)>x population three years sgo. 

Hence the population three years ago 

- 8000etc. 
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Note. Oenerallyt if ^ be tbe population of a town at the 
commencement of any year and the annual increase be r per 

cent., then the population at the end of n year5«a/’^i-h»^ . 

And if the annual decrease be r* per cent| then the population 
at the end of u years — ♦ 

Example h. In a boarding house the number of bcarders 
increases at a certain rate per cent, per aqnum. Four years 
ago the number of boarders was 81 ; now it is 144. What 
will the number of boarders be two years hence f 

Suppose the number of boarders increases at r p. c. per 
annum. 


Then 


8 .( 


-i^r- 


144. 


•• \ ^100/ 81’ 

•• V ^100/ V 8x « 

The no. of boarders 2 years hence ■■144^1 


12 

9 


144 xV 

192. Ans. 


MISCBLLANBOtrS EXAMPLES. 104 . 

L The price of a bottle of red ink is 20 p. c. more than that 
of a bottle of black ink. If a bottle of red ink cost 12 annas, 
how much will a bottle of black ink cost ^ 

2 . A trader in his first year gains 8 p. c. of his capita], but in * 
the second year loses 10 p. c. of what he had at the end of the 
first year, and his capital is R224 less than at first ; find his 
original capital 

3 . A trader’s capital increased 10 p. c« every year ; at the 
end of 3 years it was R6050 ; what was his capital at first ? 

4 . In a mixed school 25 per cent, of the scholars are infants 
under 7, and the number of girls above 7 is { of the boys above 7, 
and amounts to 36 i find tbe number of children in the school 

6. A man spends | p. c. of his income in iusuringilife, and this 
part is exempted from income-tax ; his income tax which is laiid at 
4 pies in tbe rupee, amounts to R30. $0., find his gross income. 
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6. Three casks contam equal quantities of wine ; a mixture 
is formed by takin^^ 25 p. c. of the first cabk> 3; p« c. of the second 
and 45 p. c. of the third ; what per cent, of the whole quantity is 
taken r 

7 - Two mixed schools have 90 and 120 children respectively ; 
in the first 6a p. c. and in the second 50 p. c. of the children are 
buys ; what per cent, of the children in the two schools are boys ? 

8. In a town the numbers of male and female inhabitants 
arc 3450 and 3020 i cspcctivcly ; the decrease in the former is 
io p. c., wliile the increase m the latter is 5 p. c. Find the 
increase or decrease per cent, of the total population. 

9 . la a mixture of colTee ami chicory the coffee is 40 pet cent.; 
to ioo 1b. of the mixture a quantity of chicory is added, nnd 
then the coJtce is 36 A p. c. Mow many pounds of chicoty arc 
added ? 

4 

10. If yl’s income be to per cent, more than how much 
percent, is Zf’s income less than A s i 

11 . A sells his goods lo per cent, cheaper than and 10 jier 
.cent, dearer than C ; huw much per cent, are Cs rates lower 
than //’s ? 

12 . The price of sugar being raised lo p. c„ by how much 
per cent, must a man reduce his consumption of that article so 
as not to increase liis expeoditure. 

13 . A reduction of 20 p. o. in the price of tea would enable 
a ptirchaser to obtain 3 Ib. more for a sovereign ; what is the 
reduced price ? 

14 . A reduction of 33^ p. c. in the price of oranges would 
enable a purchaser to obtain b more for a rupee ; what was the 
price before the tcduciiou ? 

16 . Ten per cent, of the inhabitants of a town having died of 
plague, a panic set in, during which 25 p. c. of the remaining 
^ inhabitants left the town. If the population was then reduced 
to 3375, what was it oiiginally ? 

16 . In an election to the Legislative Assembly 4 p. c. of the 
constituency refused to vote and of the two candidates the 
one who was supported by 52 p. c. of the whole constituency was 
returned by a majority of 500. Mow ntaoy actually voted ? 

17 . The Calcutta Corporation makes a grant at the rate of 
R3. 12a. per head for all the children reading io primary 
schools. If this grant is distributed at the rate of R4. 5a. per 
child in schools for boys and Rs. 70. per child in schools for 
girls, what percentage of the total number of children are in 
each class of school ? 
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18 . If the annual increase in the population of a town U 
4 per ccnt.« and the present number of inhabitants be s > 

what will it be in three years time ? 

19 « The population of a town increased 7 p. c. from 1920 to 
1923, and Us population in the latter year was 13910 ; what was 
its population in 1920 ? 

20. ^how that if rats in a certain village increase in niunbcr 
by 50 per cent per annum, they will, after an interval of S years, 
be more than 25 times as ntimcrous as they were. 

21 . In a boarding house the number of boarders increases 
at a certain late per cent, per annum. Four years ago the 
number of boarders was 49 ; now it is 196. What will it be 
two years hcncc ? 

22 . If the tax on tea be reduced by to p. c., by liow much 
per cent, must the consumption increase so that thcio may he 
an increase of 8 p. c. in the revenue from this source ? 

23 . In an cxainin.'ition 52 per cent of the c.nnduUtcs fad 
in English and 42 per cent, fail in Mathematics. If 17 per cent 
fail both in English and Mathematics, find the pciconiagcof 
those who pass in both subjects. 

[17 p. c. fail in both English 
and Mathematics. (33-17) 
or 3 5 p. c. fail in Egnlish only ; 
and (43—17) or 25 p. c. fail in 
M ithematics only. Hence out 
of 100 candidates, (17 + 35+35) 
or 77 candidates fail in one or 
both subjects.] 



XLVI. COMMISSION, BROKERAGE, PREMIUM. 

27^. An agent is a man who acts for another. 

CommiBflloii is the sum of money paid to an agent for 
buying or selling goods or property of any kiad. It is usually 
apircentage upon the value of goods bought or sold. 

The agent is somctinies called a broker, especially when he 
buys or sells Government Promissory Notes, Shares of Companiee, 
•etc., and the commission, brokerage. 
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Premium is the sum of money paid to an Insurance Compare 
whlchjn consideration thereof, undertakes to make good a loss 
incurred through fire or shipwreck, or to pay a certain sum of 
money after a man’s death to his relatives. The instrument 
containing the contract is called the Policy of InsuTftiiOO ; 
and the stamp duty on the policy is called the Policy duty, 
t'remium is usually a percentage upon the sum of money which 
the insurer or his relatives arc to receive. 

Commission, Brokerage and Premium are therefore names 
given to a percentage in particular cases. 

Exampfe t. An agent buys goods worth R750, and receives 
a commission of 2^ per cent.; how much does he get ? 

Commission*^ of fi75o«^»Ri8. I2<i. 

Example 3. A cargo, valued at to be insured at 

\ p. c. pi'emium ; whut sum must be insured that, in case of los^, 
the value of cargo and the prcn\iuin paid may be recovered ? 

If every /95 (j£xoo-;^ 5) be insured for /loo, then in case of 
loss both the value of ^oodn and premium paid will be recovered. 

N ow hince jCgs must ho insured for ^100, 

£i . £^i% 

£760 . 

or £ioo. A ns, 

EZAUPLE8. 16:^. 

1 . A broker purchases goods worth R5000 ; what is his 
commission at 3^ per cent, i 

2 . What is the cost of insuring cargo valued at £7000^ the 
premium l>cing per cent. ? 

3 . A commission agent sells 720 bales of jute at R7 p^r 
bale ; what commission docs he receive at per cent. ? 

4 . An agent hays a house for R67;o, and receives ccmmiss'on 
at H3. 12a. per cent. ; what has his employer to pay a't^gether ? 

6. A broker received \ p. c. for buying Government Promis* 
sory Notes. TIis brokerage amounted to R3$ 9 what was the 
value of the Promissory Notes bought t 

0 . A ship is insured for | of its value at t| p. c.» and the 
premium is £70 i wliat is the ship worth i 

7 . The premium on a policy of insurance at 4 p. c. is Rtao ; 
find the amount of the policy. 
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8. How much must be paid to insure a cargo worth /5720, 
the premium being policy duty ts, fid,^ and brokerage 91. 
per £loo respectively. 

9. For what sum must a merchant insured c>argo worth 

K9760 at 2] p. c. so that in case of loss both the cargo and 
premium may be recovered ? • 

10 . GckkU worth £7740* arc insured at 3J per cent., so tint 
in case of loss both the value of goods and premium may be 
recovered ; find the amount of premium paid. 

11 . Cargo worth £ ^000 is to be insured, so that in case of 
loss its value and all the expenses connected with its insurance 
may be recovered. The premium is 2^ per cent., policy duty 
per cent, and brokerage J per cent.; lor what sum must the 
carco be insured and what is the amount of the whole expense 
paid on insurance t 


XLVIl. PROFIT AND LOSS. 


2 J 3 . The terms “Profit’* and “Loss” arc used in business 
transactions. If a merchant buys goods at one price and sellv 
them at a difierent price, and if his sellingprieg i$ greater than his 
buying price or the difference between the two prices 

is called his Profit or Gala. Hut if his cost price is greater than 
his sellingprice^ the difference between them is called his Iioas. 

Suppose a merchant buys an article for RiS and sells it 
for R20 ; his profit is Rs* Again, suppose the same merchant 
buys an article for R20 and sUls it for R35 ; his profit is U5. 
In each case his actual profit is R5, but the relative profit in the 
first case is greater than in the second case ; for, in the first 
case the profit is | of the cost price while in the second case 
it is only ^ of the cost price, i.e, in the first case he gains 33^% 
while in the second case he gains only 25%. Hence in order to 
compare profits, it is not enough merely to compare actual 
profits, but we should also lake into account what it has cost a 
merchant to get these profits. Under this head, therefore, wt* 
estimate a profit or loss, not absolutely, but in relation to the 
cost price, that is, as so much per cent on the cost price. 


Vti. To find the gain or loss per cent. 

Example \. If chairs arc bought at R5 each, and sold at 
Rc« 9a. each, what is the gain per cent ? 

The gain is ga, on R5 or 80a.; and we have to find what per 
cent of 80a. is 90. 


Now, the fractious 


900 

80x100“^ 100 "*100 


a 

I 


the gain U 11^ per cent. 
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Example 2. U chairs arc bought at R5 each, and sold at 
R4. Sa, each, what is the loss per cent. ? 

The loss is ia. on R5 or 80^. ; and we have to find what per 
cent, of 80a. is So. 

N ow, the fraction; 

80 10 100 * 

a 

the loss is 10 per cent. 

Example 3. I sell ij articles for the same money as I paid 
for 20 ; what do I gain per cent, on my outlay ? 

Suppose the cost price of 20 articles is Rioo. Then since 
15 articles are sold for Rtoo, 20 articles arc sold for KiooxfS 

The gain on Uloo is R33i> that is, the gain 

is 33jr p. c. 


EXAMPLES, too. 

{Examples 1—10 shtu'd 6 e taken orally^ 

% Find the actual gain, and also the gain per cent., if 
1. an article costing Kioo is sold for Rtao. 


2. 

n 


fi 

RS«> » .. 

»l 

RS5o. 

3. 

if 

n 

1, 

Hiooo „ „ 

II 

R2000. 

4. 

V 

ft 

II 

112. 8a „ „ 

» 

R3. 

6. 

if 

if 

ii 

jj. 6 j/. ,1 

11 

6r. 

Find the actual loss, and also tne loss |>cr cent, if 

e. 

an 

article costing Rioo is sold for 

1480. * 

7. 

>1 


II 

RSoo „ „ 

»> 

R4SO. 

8. 

u 


II 

R2000 „ „ 

1* 

Riooo. 

9. 



II 

R2. 8a „ „ 

11 

R2. 

10. 


II 

n 

SJ. M. „ „ 

>• 

Ss. 


11. I sell for R20 that for which I gave R16 ; what is my gain 
per cent ? 

12. At what rate per cent is the loss on selling for ^£11 . 9 . 
what cost ;£i5.6.3? 

13. I sell 20 articles for the same money as 1 paid for 25 ; 
what do 1 gain per cent, on my outlay i 

14. If the selling price of|of a number of toys be equal to 
the cost price of the whole, 6nd the profit per cent. 

16. 70 gallons of wine are bought for ^50, and 9 gallons are 
lost by leakage ; the remainder is sold at it a pint; find 
the gain or loss per cent on the outlay. 
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16 . Cents in articles are bought at £12. 15^. for 200, and arc 
sold at 2} guineas for a dozen ; find the gain or loss per cent. 

17 . A person by selling 48 yards of cloth gained the cost of 
16 yards ; find the gain per cent* 

To find the Belling price, v/Aeft the cost price ami 
the gain or loss per cent, are give^t. 

Example 1. A horse is bbught for R8o» and is sold at a profit 
of 25 p. c. ; what docs the profit amount to, and for how much is 
the horse sold ? 

First Method \ Profit i*25 p. c. of RSo — Rso. 

/. The herse is sold for R8o + Rzo, or Rioo. 

Second Method \ 

Selling price of horse « toe of R8o*{ of R8o«>Rioo. 

Example 2. A horse is bought at R80, and is sold at a loss 
of 20 p. c.; what docs the loss amount to, and for how much is 
the horse sold. 


First Method : Loss• 20 p. c of of K8o*Ri6. 

A The horse is sold for Htio-Rl6, or R64. 


Second Method : 

Selling price of horseof R8o» J of R8o«U64« 

Example 3. Some goods are bought for R90 ; for how much 
must they be sold so as to gain to per cent. ? 


First Method : 

When the cost price is Rioo^ the selling price is Riio, 

A ..rl . mi 

.R90, .RHVt ?.2 

“* 99 - 

Second Method : 


The selling price ^110 p. c. of cost price 

of 89 o=R 99 . 


EXAlklPI.£S. lor 
{Examples l—5 should be taken orally.) 
Find the selling price when 


1. 

cost price is /200, and profit 

is 

5 P- c- 

2 . 

« n II £A^% « n 

n 

p. c. 

a 

»> jt II R12. 8c« II n 

n 

10 p. c. 

4. 

II II If R 5 <»i « loss 

II 

7 i p. c. 

6 . 

» II » IZs. „ n 

It 

25 p. c. 
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0« 320 tnaunds of rice were bought at per maund, and 
sold at a loss of S P* c* ; tbe total loss and the selling price 
per seer. 

7 . A merchant buys certain goods at ^6 . 19.3 per cwt and 
pays 15^. per ton for expenses ; at what price per lb. must he 
sell them so as to gain 15 p. c. on his total outlay ? 

8. If oranges are bought at the rate of 15 for a rupee* how 
many must be sold for a rupee so as to gain 25 p. c. ? 

9 . The cost price of a book is 7A 6 d. ; if the expenses of 
sale be S P« c. upon this, and the profit 20 p. c., what would be 
the retail price i 

10. 24 gallons of ale are bought at 2r. a gallon and 30 gallons 
of porter at ir. a gallon, and they are mixed together. If 13 
gallons of the mixture be lost by leakage, and 20 gallons sold at 
2s. 3d. a g^allon, at what price per gallon must the remainder be 
sold to gain 20 p. c. on the whole cutlay ? 

1 S 76 . To find the ooet price, when the selling price and 
the gain or loss percent, are given. 

Example 1. By selling sugar at Rxs per md. 1 gain ao p. c. ; 
what price per md. did 1 buy it t 

First Method : 

When the selling price is R120, the cost price is Rtoo, 


.•.Ri. 

.Rxa, .Ri«AV* 

• "Bio. 

Second Method : 


120 p. c. of the cost pricoBselling price, 
or of the cost pnce«lll2 ; 

the cost price=tii2X^§2-Rlo. 

Example 2. By selling sugar at R12 perlmd. I lose 25 p. c. ; 
at what price per md. did 1 buy it 1 

(100-25) jj. c. or 75 p. c. of the cost price—selling price, 

or /(fo of the cost price—R12 ; 

the cost price = fii2x 

EXAMPLES. 168 . 

1 . An article is sold at R4. 4a. at a profit of 33^ p. c. ; find 
the cost price. 

. 2 . A horse is sold for R440, at a loss of 12 p. c.; how much 
did it cost } 
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3 . A quantity of sugar is sold at 6 a. 9/. per seer ; the gain 
is 12 } p. c» and the total gain is R15. What is the quantity of 
sugar sold ? 

4 « If oranges are sold at the rate of ii for the rupee, and 
the gain is p. c., at what rate were they purchased ? 

6, A dealer sells two gramophones at Rioo each, gaining 
25 p. c. on one gramophone and^losing 25 p. c« on the other : 
what is his gain or loss on the whole transaction ? 

S 77 . To find the aclling price, corresponding to one < / 
two given rates oj gain or loss per cent. 

Example. If 10 p. c. be lost by selling an aiticle for U72, for 
how much should it have been sold so as to gain 5 per cent. ? 

90 p. c. of the cost price-R72, 

15 . 

103 ...^R84. a ns. 

Here we have passedJrom 90 to 10$ by way of \%^ the G. C% M. 
of the two numbers. 

EXAUPIiES. 109. 

L A horse was sold for R240 at a loss of 5} p. c. \ for what 
should it have been sold to gain 26 p. c. 7 

2. Uy selling tea at 3^. per lb. a grocer gains only 5 p. c. ; 
by how much must he raise the price so as to gam 15 p. c. ? 

3 . If by selling 7 mangoes for Ri . 2 . 4}, there be a prolit 

of i6i per cent, at what price per dosen must they be .sold 10 
gain 20 per ent ? ^ 

4 . If a man lose 4 p. c. by selling oranges at the rate of 
12 a rupee, how ^any a rupee mus he sell them so as to gain 
44 p- C. ? 

6. A bankrupt’s stock was sold for R5203 at a loss of 17 per 
cent, on the cost price ; had the stock been sold in the ordinary 
course of trade it would have realized a profit of 20 per cent. 
How much was it sold under the trade price ? 

278 . To find the gain or loss per cent., corresponding 
jiren selling prices. 

Example* By selling a house for ^69 there is a loss of 
8 p. c. s what would be the loss or gain per cent 
for hi ? 

^69^92 p. c. of the cost price, 

=« .. 

i: 78 -i.ws. 

•«10A . 

There would be a gain of 4 per ceot. 
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EXAMPLES. 170. 

L If by selling goods for R141 there he a loss of 6 p. c.^. 
what will be the loss or gain per cent by selling them for Rt59 7 

2 . Goods were sold for R37. ia. with a gain of lai p. c. ; what 
would have been gained or lost by selling them for R33. 8a. ? 

3 . If 8 p. c. is lost by selling an article for R3& 4a, iind the 
gain per cent on selling it for Hs?. 

4 . By selling a bicycle for R8$ a man lost 7^ p. c» Find 
what would have been his gain or loss per cent, if he nad sold it 
for R96. 8a. 

6. By selling a watch for R240 a dealer gains 2$ p. c. How 
much would he have gained per cent, by it for R204 ? 

6. If a profit of 5 p. c. is made by selling tea at ^12. 5/. 
per cwt.) what per cent proiit would be made by selling it at 
2S. 4/f. per lb. ? 

819. Uisoollanoous questions on Profit and Lobs. 

ExnmpU t. Goods pass successively through the hands of 
Af B and C, each of whom in selling adds as prolrt 10 per cent, 
of the price he paid ; if C sells the goods for R73. 3a.| bow 
much did A pay 7 

What cost A Rloo, he sells for Riio. 

/. A^s selling price, ^*sbuying pricex A^% cost price; 

selling price, C% buying price 

buyingpricc»)^gx^li^x cost price; 

R73* 3<z. or X33ia.^(7s selling price«*{)^x Cs buying price 

pricc«iigiigj^x.< 4 ’$ cost price, 

/. A's cost price “ 1000a.*R62. 8a. 

Example 2^ A man buys a certain number of oranges at 20 
for 6a. and an c<iual number at 30 for 6 a.. He mixes them and 
sells them at 2; lor 6a. What is his gain or loss per cent 7 

Let us suppose that he bought 60 oranges of each kind. (W& 
could have taken any number but 60 is the most convenient as- 
it is the L. C. M. of 20 and 30.) 

Tlien the cost of 60 oranges of the first kindBiSa., 

, and .second...»12a. ; 

the total cost of 120 oranges*30a. 

He sells these 120 oranges for > 

The man's loss-30a.-it 4 a.-|A * 
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This loss is on the total cost of lao oranges, that is, on 30a* 
Hence we have the proportion : 

30tf. : 100a. :: « loss on looo. ; 


/. loss on looa.** 

The man loses 4 p. c. on his outlay* 

ExampU 3. How must a grocer mix teas at 2r. 6</. a lb* and 
3r. 9</. a lb. so that by selling *the mixture at y. 4^//. a lb* he 
may gain la^ p. c. ? 

By selling the mixture at 3/* 4^. per lb. the gain is 12^ p. c» 

The cost price of the mixture per lb. 

, IQO 40 ^X 100 . Six 100. ^ 

-Ox. 4K)x -- —rf.-.36rf.-3x. 


Now proceed as in Example 1, Art. 268. 

Example 4. A tradesman's prices arc 20 p. c. above cos: 
price. If he reduces the marked prices by 10 p. c. for cash 
payment, what profit does he make ? 

Suppose the cost price •■Rioo. 

Then the marked price aRtao. 

Reduced price for cash paymentaRiaoxi^Va**^^^^* 

/, The profit—108-100 or 8 p. c. 


Example 5. A man sells an article at a loss of 20 p. c. If 
he had sold for Rjo mote he would have gained 5 p. c. Find the 
cost price of the ai tide. ^ 

The difference between 105 p. c. of the cost price and 80 p. c, 
of the cost price —R50. 

25 p. c. of the cost price —R;o ; 

r\Vo or \ .“Rso- 

/, The cost price — Rjox 4—R200. 

Example t, A man having bought a quantity of sugar 
for R80, sells \ of it at a loss of 5 p* c. ; by what rate must he 
raise that selling price, in order that by selling the rest at the 
increased rate he may gain 5 p. c. 00 his outlay ? 

The man must altogether get loj p. c. of Rgo, that is, of 
R80 or R 84 « 

Now, i of the quantity of sugar bought is sold for 95 p. c. 
of R20, that is^ for of R20 or R19. Therefore the remaining 
I of the quantity of sugar must be sold for R84-Ri9or R65. 

Each i of the remaining quantity must be sold for R^or 
R21} ; the former selling price of ^ of the quantity must be, 
raised by R2||*RJ9 or Aaf. 


C. A, 22 
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Hence, because Rafis t4^p.c. of R19, the former selling 
price must be raised by 14^ p. c 

Example 7. A dishonest tradesman marks his goods at an 
advance of 5 p. c. on the cost price, but uses a fraudulent 
balance, whose beam is horisontal when the weight in one scale 
is one-fifteenth more than the weight in the other. What is 
his actual gain per cent. ? 

Marked price^nominal cost price 

But because of the fraudulent balance, 

nominal cost price>«actual cost pricex ff, 
marked price ^actual cost price x x f 

^actual cost pricex 
Hence the actual gain * 12 p. c. 

UISCEIiLAKEOUS EXAMPLES. HI. 

1 . Tea which cost R60 per md. is retailed at Rt. ^a. per 
seer, and there is a waste of 10 p. c.; what is the rate of piofit 
per cent. 7 

2 . Sulphuric acid worth jj. per lb. absorbs moisture and 
becomes If p. c. heavier ; what is it then worth per lb. ? 

3 . A merchant sells tea to a tradesman at a profit of 
40 p. c., but the latter becoming bankrupt pays only l2x. in the 

; how much per cent, docs the mcrcliant gain or lose on his 
outlay ? 

4 . A tradesman's prices are 30 p. c. aborc the cost price ; 
if he allows his customers lop. c. on his bill, what profit does 
he make ? 

6. How much per cent, must a tradesman add on to the 
cost price of his goods, that he may make 20 p. c. profit after 
allowing his customers a reduction of 5 p. c. on his bill f 

6. The price of dour being raised 20 per cent., by how 
much per cent, must a man reduce his consumption of that 
article so as not to increase bis expenditure ? 

7 . An article when sold at a gain of $ p. c. yields Ri$ more 
than when sold at a loss of 5 p c. ; what was its prime cost ? 

8 . A man sells an article at a loss of 10 p. c. ; if he had 
received R5 more, he would have gained I2f p. c. Wbat did the 
article cost him ? 

9 . A piece of cloth is sold for R40. 100. at a profit of 30 p. c. 
If it had been sold at Ri. 12a, per yard, the profit would have 
been R12. 8^. ; bow many yards are there in the piece i 
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10 . A mao embarks his capital io three successive ventures. 
In the first he clears So p. c., and m each of the others he loses 
l5p. c. 2 what per cent, does he gain or lose on his original 
outlay ? 

11 . A boy buys a number of apples at 6 for 4^. and a third 
of the number at 4 for aa. ; at jvlUt rate must he sell them to 
gain 20 p. c. on his outlay ? ^ Supposing his total profit to be R 4 i 
how many did he buy ? 

18 . A man having bought a quantity of tea for sells 4 of 
it at a loss of 4 p. c. ; by what rate per cent, must he raise tnat 
selling price, in order that by selling the rest at the increased 
price he may gain 4 p. c. on his outlay ? 

18 . I bought note paper at the rate of 8 annas for s quires, 
and sold it so as to gain as much on the cost of 3a quires as 
8 quires were sold for ; at what price did 1 sell the paper per quire t 

14 . How must a grocer mix teas at 31. a lb. and 3 l 6/i. a lb., 
so that by selling the mixture at 3r. &/. a lb. he may gain 10 p. c. ? 

16 . A man bought a certain number of oranges at 3 a ptnn^ 
and fouT'fifths of that number at a a penny 2 by selling them 
at 9 for 4d. he gained 3d. ; how many of each kind did he buy ? 

10 . By buying milk at 4 seers a rupee and selling it at 
5 seers a rupee after adding 9 seers of water to it, a milk-woman 
giins 25 p. c. How many seers of milk did she buy ? 

17 . A merchant mixes 3$ Ib. of one kind of tea at Sr. per lb. 
with a few pounds of another Sind of a tea at js. per lb. ; if by 
selling the mixture at 6.f. 6'J. per lb. he gains 14? p. c., with how 
many pounds of the second kind of tea did he mix the iir^t ? 

18 . What quantity of corn at R3 per maund must a trades- 
man mix with 60 maunds at R6 per maund, in order to gain 
20 per cent, by selling the whole at 2 annas 6 pies per seer ? 

18 . A man bought a French watch bearing a duty of 25 per* 
cent., and sold it at a loss of 5 per cent. ; had he sold it for ^3 
more, he would have cleared 1 per cent, in bis bargain. What had 
the French maker for the watch ? 

20 . I must sell my stock of sugar at 2a. per lb. to gain 
33i ctnt ; by mixing it with an inferior sugar in the propor¬ 
tion of 4 to I, I gain 33^ p. c. by selling at Ri. 9<2. 6A for ji lb. 
Find the cost of the inferior sugar per lb. 

31 . A grocer proposes to sell his tea at 10 per cent, profit, 
but adulterates it by adding ^ of its weight of an inferior tea 
which costs him } of the price of the better; what profit per cent, 
does he make ? Also in what proportion must he mix the <wo 
kinds so as to gain 20 per cent, i 
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22 . A merchant buys 1575 cubits of cloth. He sells | of it 
at a ^ain of 6 p. c., } at a gain of 8 p. c.p at a gain of 12 p, c.» 
and the rest at a loss of 3 p. c. It he bad sold the whole at n 
gain of s p. c, he would have received Riio. 12a. more than he 
did. What was the prime cost of a yard i 

28 . How must wine at 20$. a gallon and brandy at 4S^. a 
gallon be mixed, so that by selling the mixture at a gallon 
there may be a gain of is c. on the price of the wine and 
20 p. c. on the price of the brandy ? 

24 . A mixture of two kinds of wine, at 20A and ajr. a gallon, 
is sold at a gain of 10 p. c. If the two kinds had been sold 
separately at a gain of 1$ p. c. and 8 p. c. respectively, the total 
profit would have been the same. la what proportion were the 
two kinds of wine mixed together t 

25 . A manufacturer sells an article to a wholesale dealer at 
a profit of 20 p. c., the wholesale dealer sells it to a retail dealer 
at a profit of 2$ p. c. and the retail dealer sells it to a customer 
for Rz. 3<i. making a profit of 40 p. c. Find the actual cost of 
manufacture. 

26 . A man buys a certain number of mangoes at 20 for a 
rupee and an equal number at 25 n rupee. He mixes them 
together and sells them at 21 a rupee. What does he gain or 
lose per cent. ? 

27 . A man buys mangoes at 6 <t. a dozen and an equal number 
at 9ft. a score ; he sells them at 9a. a dozen and thus makes a 
profit of R4. 13a. How many mangoes did he buy ? 

28 . A tradesman marks his goods at 25 p. c. above cost 
price. If he reduces the marked price by I2|p. c. for cash 
payment, what profit docs he make 7 

29 . The cost of an article is 60 p. c, of the price at which it is 
marked for sale ; and the article is sold subject to a reduction of 
10 p.c. for cash payment. How much per cent, docs the seller gain ? 

30 . A tradesman by means of a false balance, defrauds to 
the extent of 10 p. e. in buying goods, and also defrauds in 
selling. What per cent, docs he gain on his outlay by his 
dishonesty ? 

31 . A man sells a house, at a loss, for R400 ; had he sold it 
for R500 his gain would have been f of his former loss ; find the 
cost price of the house. 

32 . A merchant hai* goods worth £300; be sells one^third 
of them so as to lose 10 p. c. By how much per cent, should he 
raise that selling price in order to gain 10 p. c. on the whole 7 

83 . A dishonest tradesman marks his goods at an advance 
of fo p. c. on the cost price, but uses a fraudulent balance, 
whose beam is borisontal when the weight in one scale is* 
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one-fifth more than the weight in the other. What is his actual 
gain per cent. ? 

84 . In the above example, if the tradesman, by mistake, 
weighs out the goods from the wrong scale, find his actual gain 
or loss per cent. 

XLVIll, SIMPl.E INTEREST. 

S 80 . Interest is money paid for the use of money lent. 
The money lent is called the Principal. The Amount is the 
sum of the principal and interest at the end of any time. The 
rate of interoBt is the money paid for the use of a ceitain 
sum for a certain time. Thus, if I borrow a sum of money on 
the condition that for the use of every rupee in the loan for a 
month ] shall pay an interest of ^ anna ; I am said to borrow a/ 
///ranna per rupee per month. Again, if I borrow on 
the condition that for the use of every Rioo in the loan for one 
year 1 shall pay an interest of H;, I am said to borrow a/ the 
rate of 5 per cent per annum. 

Noto. Per anntim means for a yca»\ 

981 . When the interest is calculated simply on the original • 
principal it is called SimpiO Interest. 

Note 1 . The term interest is generally used in the sense of 
simple interest. 

Example i. Find the simple interest on R14 for 5 months at 
$ anna per lupee per month. 

Interest 011 Kl for 1 month«>|a.»R^, 

.R 24 for I month —Ri^X 24 , 

/. IH24 for 5 months »R^7X24X 5 

»R3. 120. 

Hence, to find the interest we multiply the principal by 5 and 
by A, that is, we multiply it by The work m practice should 
stand thus : 


R 

24 

_5 

32 ) 120 ( B3.120. 

96 

24 

16 

384 ( 12 

% 


A ns. 
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EZAUPLE8. ns. 

Find the simple interest on 

1. 1158 for 4 months at 6/. per rupee per month. 

2. R76 for 9 months at 2 pice per rupee per month. 

9 . R240 for I year at 3^. per rupee per month. 

4 . ti375 for 15 months at j anna per rupee per month. 

6. H29 for 3 years 3 months at 2/. per rupee per month. 

6. 11720 for 18 months at 4/^. per rupee per month. 

ExAmftU z. Find the simple intciest on R728 for 5 years at 
4 per cent, per annum. 

Interest on Kioofor 1 year »R4, 

/.Ht for I year 

.*.RyaSforiycar 

/.R728 for 5 years «[“HilSX 

-Ul 4 S- 9 ^^ 7 i/. 


* Hence we deduce the following rule : 

Multiply the principal by tht idle per cent, ami by the number 
0/ycars^ and tUvide ike product by 100. 


The work should stand thus : 

We divide Ri4S6oby 100 hy 
cutting off the two figures on the 
riglit ; thus the quotient is R145 . 
and R60 is the remainder ; this 
icmaindcr is equal to 96o<7. ; this 
divided by xoo gives 9^. as quo¬ 
tient and 60a, as remainder; 
this remainder is equal to jzcp ,; 
this divided by 100 gives 7*2/. 
as quotient 


R 

728 

4 

2912 

... S 

too } R145 60 
16 

a, <)fo 
12 

A 7.20 

InterestsRl4S. <)a, 7'tp. 
-Ri 4S. 9«. 7i/. 


Note 2 . The amount may be obtained by adding the interest 
to the principal. Thus the amount in the above example 

-R 728 +Ri 45 > 9 ^ 

= B873- 9a. 7ifi. 

If the amount only is wanted we may also proceed thus : 


Interst on Rioo for 5 years at 4 p. c.rR2o. 

The amount of Rioo in 5 years-Ri2o, 

r^28 

-R873- 9a. 7y. 


♦l* 
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Note 8. If /’•^principal, /—interest,/—time in years, and 
r— rate per cent., then the rule for finding the simple interest 
may be expressed by the formula— 

, Pxrxt 
^ -Tw • 

EXAMPLE6. ns. 

y>. The rate per cent is'un'lerslood to he fer aHnuni unless 
otherwise stated. 

Find the simple interest on 

1. U200 for 3 yr. at 4 p. c, 2. /300 for 4 yr. at 5 p. c. 

3 . U75ofor yyr. al6p, c. 4 . /128 for 15 yr, at 3 p. c. 

8. 11450 for 11 yr. at 4^ p. c. 6. 3t V' af 4 l>- <=• 

Find the simple interest and the amount of 

7 . Il 49 S- 4 rt- for aj yr. at 3% 8. /325. 5r. for 4 yr. at 2^% 

0. H22S. iitz. 9/1. for 4 yeais at 1 per cent, per month. 

Find the amount only of 

10. U350 for 2 yr. at 7 p. c. 11. /304 for s >'»■• at 4J p. c. 

18 . H335 for 3J years at J per cent, per month. 

13 . £720. 8j. 6rf. for 2^ years at 2! per cent. 

14 . £329. 9r. for 7i years at 3J per cent. 

15 . £220 for 7 months at 4j per cent. 

When the rate per cent, and the number of years (or 
either of them) are fractional numbers, it is convenient first to 
multiply these two, and then miiltijjJy the principal by the pr<^uct. 

Example. Find the simple interest on B345. loa. 3/1. for 
2 years bimonths at 5^ per cent 

Now, 2 years 6 months—2^ years ; 

and.a^x 5J-f X »i= 5 i|i 2 . 

ii. 0. p, 

345 . 10 . 3 

_ 5 

1728 . 3-3 

_ 7 

12097 .6.9 



See Example 2, Ait. 281, 
The interest-R45. %a. 10-14!^. 

-845.5<*. loAW- 
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As a general rule, it will be found more convenient to 
work, in decimals by first dtcimalining the principali that is, by 
expressing it as the decimal ofRi (or ^i). As the interest is 
generally less than the principal, and, therefore, the product of 
the rate per cent, and the number of years less than too, it 
will, in most eases, be sufficient to decimalise the money 
l otrecud to three places only/ The final result should also be 
taken correct to three places. This process will then give an 
answer correct to the nearest pie (or farthing). 


Example i. Kind the simple 
interest on R400. 140. 9/^. for 
5 i yr. at 4 p. c. 

II400. 14^. 9/).-•11400*923. 

4 xc 4 23 

.•)ince , we liave (o 

100 100 

nniltipiv the principal by 33 and 
to diviuc the product by too. 

K 

400922 

_« 

601 '644 
8 oiH*44 
100) 8830*284 
88*20284 

Interest** 1188*303 

“R88. 3<i. 3/). 


Example 2. Find the simple 
interest on /32s. 12s. 4^^. for 
3i yr. at 4^ p« c. 

;^325. 12x. 4i//.«;£335*6i9. 

Since 3 Vx 4 i_-",»_LS!.-‘rl 

100 100 100 100 ' 

we have to multiply by (16-i) 
and to divide the product by 100. 

a 

i / 

32 S‘(il 9 

I _ 1(5 

5209-904 

; ix 32 S‘ 6 « 9 " 81-40475 

j 100 ) 512S-4 99»5 

I ■'51-2849... 

i /. lnterest=/Si '285 

j 5*- Sfcrf. 

I (See Art. i86.) 

! V/e mipht have multiplied 
; the decimalized principal by 63 
and then divided the product by 
400. 


EXAMPLES. 174 . 

N. B. \Vhen (he time is given in months and days, iz months are 
reckoned to the year, and 30 days to the month. 

Find the simple interest on 

L R37S for 3i years at 2} per cent. 

.£450 for 6 | years at 3^ per cent 

3 . ;£875 for 3 years 4 months 15 days at 5^ per cent 
Find, to the neatest pie, the simple interest on 

4 . R309. 100. for 5 months 10 days at 4} per cent 
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6. R2r. 15a. for 2 years 9 montbs at 3^ per cent 

e. Rioi. 13a. for t year 7 months 6 days at ) per ce&t. per 
month* 

S 84 . When interest has to be calculated from one day 
of the year to anotheri it is customary to include only of the 
days named. • 

Exampfi, Find the int^en on /320 from January 4th to 
May 30th> at 3 per cent. 

Number of days“27+28+3l+3o+3o«i46 ; 

146 days«3Jj of a year-J yr.; and 3xJ-2. 

C 

320 

6 

S )J920 
20 


r. ibfio 
12 

#/. 9(5o /. the interest3. ^\d. 

Koto 2 . It should be noted that factors of 365 arc 3 and 73. 

285 . When the number of days is not 73 or a miililple of 73, 

. . . rate per cent. X time , . * 

the fraction can always be so arranged as 

to have 73 in the dcnon^inaior. 

For example, suppose we have to find the simple interest ou 
£2320. iir. 3//. from January 2nd to May jist at 3 per cent. 

Here the number of days— 149 \ 149 days 2 of ^ yt^t, 

• rate per cen t, x time 3 x 149 3 x 149 x 2 

100 “100x365** 100X 73X 3x2" 

894 894 

“1000x73“ 73 ' 


• • 


The principal—1320*563. 


Interest 


£i32ors63x -894 180-583 

73 73 ■ 


Division by 73 may be effected io the ordinary way, or, more 
conveniently, by the following rule, known as the third-tenth- 
end'tenth mle: 


To iht number to be divided add sucustively Us third party 
then a tenth of this fuotient; and again a tenth of this second 
quotient/ then divide the sum by too, and subtract toise of he 
resulting number^ 
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Applying this rule to the above example, we have 

L 

1180583 

4 - 393 527 

tVof4“ 39'352 

A of A of 4 - 3 93: 

1617*397 

Dividing this sum by 100, wc get ^^16*17397. 

Subtract xoJbu of this result *00161 

16*17236. 

The interest rcquired»»/x6 l72 

^,Ci6. y. correct to the 

nearest farthing. 

To prove tbo rxilo. Ily actual division, we have 

7V"'oI 369S63.(i) 

Also, i+ifUV of 4 ) + iV of(-i\f of 4 )-i +*334 + 'O 34 + ' 00 > 

= l+*37“f37. 

I>ividing this sum by loo, wc get '0137, 

Subtrnct loioG ^his sum *00000137 

•0136^863.(ii). 

The results (i) and (ii) arc the same, which proves the rule. 

EXAMPLES. 175. 


M P. When the time is given in t/ays or ytars anJ ffGys, the year L 
taken to consist o( 365 days. 

Find the simple interest on 

L ;^40o from April 4th to June i6th at 3 p. c. 

2 . R? S9 from Feb. 23rd to Sep. 30th at 4^ p. c. 

3 . R321. in. from Dec. loth, 1927, to May 4th, 1928, at 3J p. c. 

4 . j£ 847. 15^. from Jan. 1st to April ist at 2^ p. c. 

6. R349. ifh gp. from June 1st to Oct. 4th at 5I p. c. 

6. R309. X2fi. for I year 73 days at aj p. c. 


886. InyoTse questioas on Bimplo Interest. 


It is evident from the formula 


/« 


100 


•(A), 


thdt when out of the four quantities,/, P, r andany three are- 
given, the fourth can always be found. 
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I. To flfid the rate per oont. 

ExampU r» At what rate per cent, will R42S amount to II476 
in 3 ye<'trs ? 

Interest on U425 for^years ^U;it (t.r., R 476 -R 43 S)* 

/. It I for 3 years H/5V1 

/. .Ri for X year -R4iV>ji> 


/..Rioo for I yfar 

the late per ceot.B4« 

Or thus : Fiom formula (A), ^’xrx/«*/x 100 ; 


IU\ 


• J*xt 


etc. 


EXAMPLES. n«. 

At wimt rate i)cr cent, will 

1. H300 amount to R337. 8/r. in 5 years ? 

2. RSa; amount to R90;. 7a. in 3 years t 

3 . ;£i43. iox. amount to /163. 13/. in 4 } years ? 

4 . The interest on R33314. 4^. amount to R462. 12a. 9/. In 
7 months 10 days } 

/ 6. A given sum of money double itself in to years ? 

0 . Thejntetest on any sum of money be Jlhs of the amount 
20 years ? • * 

7 . The interest on ^1368. 15/^ becoiAe ^14-4^. 7 i'^- from 

July 5th to Nov. 20ih ? • 

8. At what r«te per nipec per month will Rzjo amount to 
R312. 8a. in 8 months ? 

II. To find the time. 


Example 2. In hw many years will ^300 amount to £40$ at 
S per cent. ? 

Interest on ;^500 for I year»«^^ 85 i«£iS ; and interest on 
£ioo for the required number of years«^40S-*^300-^105. 


/, The required number M years—■■7. 


/x 100 


Or thus : From formula (A), Pxrxi^/x 100 ; •etc 


EXAMPLES. 177. 

In what time will 

1. E47S amount to A 53a at 4 p. c. ? 

2. R266.10.8«mouQt to R293.5.4 at 3 p. c. ? 

8> ;£i4Si >6.8 amount to ;£i667.4.4I it 4^ p. c. ? 
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4 . In l)ow many years and months will the interest on 
^3*25 amount to ;£5s6 . la . 9j at 3I p. c. ? 

5 . In how many years, months and days will R425 amount 
to R474.3 . 8 at 5 p. c. ? 

6. In how many days will the interest on ;^i2i • 13.4 amount 

«« .0 • 5 at p. c. ? 

7 . In how many years will a sum of money treble itself at 
3 i p. c. ? 

8. In what time will the interest on any sum of money at 
tij p, c. be ‘1875 of the principal ? 

9 . In what time will the interest on any sum of money at 
5 p. c. be J of the amount ? 

10 . On Feb. ist, 1929, a person borrowed ^400 at 6i p. c., 
promising to return it as soon as the interest amounted to ^5 s 
on what date did (lie loan expire ? 

IL In how many months will R3300 amount to K2000 at 
3 pies per ntpee per month ? 

III. To find tho principal. 

Etampii 3. Wha* prmipa/ will anioimt toTliooo in 10 years 
at cj per cent. ? 

Interest on Ucoo for 10years at 2| p. c.«U2; ; 

Uioo amoimts to U125 in 10 yr. at 2} p. c. 

Of the amount Itias • the principal »Rioo, 

.Hi :.-Kits, 

.*.H 10*50 . 

»R 3 oo. A/is. 


Or thus : Since amountI+ ^^-0 

100 V 100 / 


therefore in this case 

N 100 / 




1000 , 


7^(1 +•as)® 1000, 


The required priocipil®R8oo. 


Example 4. IVAat principal will produce R33, 50. 4^, as 
simple interest at if p. c. in 3I years ? 

Interest on Rioo for 3) yr. at a} p. 
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When interest is the prtncipat — Rloo, 

. Rl, .= Rioox^3; 

.R33i, . -Riooxb‘!,x33^ 

-R-iS^'t{rA*-^»R37S. 

Or thus : From the formula-*■/, we have 

• loo * 




ICO 

looxnM 100x100x9 

*ix2|x3>" 3X86'* 


EXAMPLES, ns. 

VVhnt principal will amount to 
1« R900 in 5 years at 4 per cent. ? 

2. R4S46 . 10 . S in 1^ years at per cent. ? 

3 . /190. 155. in 3 years at 4 per cent. ? 

4 . ^iiS 3 . 9 • 4 | in 3 years 7 months at 2| per cent. ? 

6. R 4 S 9 .2 . 3 in 2 years 4 months and u days at 6^ per cent.? 
0. ^737. Zn. in ico days at 3f per cent. ? 

7 . R809 at 5| per cent, from April 20th to July end ? 

8. 11255. Ta. tip. in li years at 3^pice par rupee per month ? 
What principal will produce 

9 . R37. 8/1. S/. interest in 4 years 3 months at 3^ per cent. ? 

10. £2^ * 7 • interest in 1$ years at 4| per cent. ? 

11 . Find, to the nearest pie, the sum that must be invested 
at 33 per cent, for 13 years to amount to Riooo. 

12 . Findi to the nearest penny^ the principal whose interest 
amounts to 2|ico in 2 years 5 months and lo days at 4 per cent. 


11 ISCBLLAI 7 EOUS EXAMPLES. 170 . 

1 . The interest on a sum of money at the end of 6 years is 
f ths of the sum itself ; what rate per cent, was charged ? 

8. A moneylender lent a sum of money for 3 years 7 months 
at pice per rupee per month. At the end of the time he 
received R1003 • 14 • 6 | what was the sum lent ? 

8. A sum of money increases by ^ of itself every year, and * 
in 7 years it amounts to Rpoa. 8^ ; 6nd the sum. 
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4 . £211 increases by ^ of itself per year : how long will it 
take to amount to ^357, iw. ? 

6. A sum of money amounts in 6 years at 5 per cent, simple 
interest to R442 ; in how many years will it amount to H510 ? 

6. ll^oo is borrowed at the beginning of the year at a certain 
tatc of interest) and after 7 months ii35o more is borrowed at 
half the previous rate. At the end of the year the interest on 
both loans is ll34« 6<s. What is the rate of interest at which the 
iirst sum was borrowed i 

7 . What sum of money laid out at 3J per cent, will give Hi 
interest a day ? 

8 . The principM and interest for $ years arc together H3 
and the interest is g of the principal ; And the principal and the 
I ate per cent, per annum. 

9 . The principal and interest for a certain time at 3^ per 
cent are togctlier ^^450, and the interest U f of the principal ; 

iixid the time. 

% 

10 . What sum lent out at $ per cent, will produce in 4^ years 
the same amount of interest as H500, lent out at 6 per cent, will 
produce in 4 years ? 

11 . If an investment of ^^75 becomes ^78. i$a in 8 months, 
wh.it sum invested at the same rate of interest will become 
£201, 17s, 6<i. in 10 months ? 

12 . A bequeaths to ^ a certain sum of money, which after 
paying a legacy duty of 10 per cent, yields an income of ^810 
when placed at interest of 3 per cent. Find the amount 
bcciueathed. 

13 . A person who pays 4^. in the H income-tax, finds that si 

fall of interest from 4 to 3^ rent, diminishes his net yearly 
income by H 47 « What is his capital ? ^ 

14 . A sum of money doubles itself in 20 years ; in how many 
years would it treble itself ? 

XLIX. COMPOUND INTEREST. 

S8T. When money is Icift at interest, and the interest is 
not paid at the end of the period when it becomes due, but is 
letained by the borrower (who makes use of it), it may, if so 
stipulated, be added on to the principal and then the interest 
for the next period is charged no/ on^the original principal but 
on the nev> principal which is the amount at the end of the' 
period. In such a case the principal increases from period 
to period and the interest for each, period is the interest'on 
the amount at the end of each preceding period Such interest 
is called Comyoimd Interest ^ 
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For example^ suppose R2000 is lent at $ p. c compound in* 
terest, the interest beiog payable yearly* The ioterest at the end 
of I yr. is Rioo* Instead of paying Rioo, suppose the bonower 
letains it and makes use of it, (or we may consider the sum 
us having been paid and borrowed again), then at the end 
of one year* at the beginning of tbe second vear he has 
in his possession R2100 of the lender's money* Tlie interest 
for the second year woukL be charged on Ratoo and not on 
Riooo^t.e.f the principal for the second year is R2100, which 
IS the amount at the end of the first year. TIic interest 
on Raioo is R105, and if the borrower retains this interest 
also, 'the amount due at the end of the second year which 
IS R220; will be the principal at the beginning of the third 
year* The interest on R220$ for one year is Riio. 4a. The 
amount at the end of the third year or the principal for the 
fourth year is R23t;. 4^ ; and so on. The compound interest 
may be obtained by adding together the interests for the several 
periods. Thus in this case the compound interest for the first 
three years is (R100+R105+U110. 4/1.) or R3C5. Htit it is 
usually obtained by subtracting the original prittctpal from the 
final amount Thus, RajfS. 4<i.-R20oo»R3i$. 4a. («*CompouDd« 
interest for 3 yr*). 

Example 1. Find the compound interest on R200 for 4 yr. at 
5 p. c. per annum. 


R 


200 

Pi in. <pr the 1 st yr. 

J2 . 

Int for the ist yr. 

210 

fAnit. at the end of 1st yr. 
\ 0 ( Prin. for the and yr* 

lO’S 

220*5 

Int* for the and yr. 

fAmt. at the end of 2nd yr* 
\ 0 r Prin. for the 3rd yr. 
Int. for the 3rd yr. 

fAmt. at tbe end of 3rd yr. 
\Or Prin. for the 41U yr. 

11*035 

231525 


InU for tlte 4th yr. 

243*10125 

/Amt at the end of 4th yr. 

300 

\Original principal. 

43 'ioi 25 

Interest required. 


The required interest is R43. lo* 7/., to the nearest pie. 

Here to find each year’s interest we multiply the principal 
by * ^ multiply by 5 (mentally) and aivide the product 
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by loo; the division by lOo being effected by setting down 
each figure two places to the right, the decimal points remaining 
vertically below one another throughout. 

The compound interest is obtained by subtracting the original 
principal from the final amount. 

Example 2. Find the compound interest on &32t. ia. for 
3 years at 2^ per cent, per annum. . 


Now, II321. 8fl. = U32rs, and 2J p. c.—2 p. c. + fc p. c. 

-2 p. c. + } of 2 p. c. 


R 

32!-5 

643 \ 

1-6075/ 
329 5375 
6'5907l 

*•6477/ 

3377759 

675551 

16889/ 

346-2203 

321-5 

247203 


Prin. for ist yr. 

Int. for t 5 t yr. 

Pi in. for 2nd yr, 

(nt. for 2nd yr. 

Prin. for 3rd yr. 

lot. for 31 d. yr. 

Amt. at the end of 3 yr. 
Original principal. 


Interest required. 

The required interest Is R34. 6/., to the nearest pie. 

Since it is unnecessary to calculate interest more accurately, 
at the most, than to the nearest nie (or faithing), we only want the 
answer correct to three places of decimals. We need, therefore, 
retain in the wot king only four decimal places, or five, at the 
most, if there be several years' interest to be calculated. 


- Note. 1 . The compound interest might also, at has already 
been explained, be obtained hy adding together the interest for 
the 1st year, interest for the 2nd year and interest for the 3rd 
year. If the interest for years were required, it would bo 
obtained by adding together the interest for the i$t year, interest 
for the 2nd year and } of the interest for the 3rd year. 

Noto 2. If the interest is pay'abic kalf^yeaH}\ the result 
may he obtained by finding the interest for double the number 
of years at Iialf the rate per cent 


EZAUPliES. 180. 

M B, The icicreit is understood to be payable ytarty unless other¬ 
wise stated. 

Kind, to the nearest pic, the compound interest on 
L 11400 for 1 yr. at $ p. c. 2 . R$2o for a yr. at 4 p. c. 

3 . Rsoo for 2^ yr. at 3 p. c. 4 . Rtooo for 3 yr. at 4I c. 
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Find, to the nearest penny, the amount, at compound interest, of 

5 . ^650 in 3 yr. at 4 p. c. 6. ^^320. &r. in 2 yr. at 3| p. c. 

7 . /600 in ai yn at 3 p. c 8, ^250 in sj yr. at 1} p, c. 

9 « Find the compound interest on R3S0 for 2 yr. at 4 p. c. 
per annum, the interest being payable half*yearly. 

10 . Find the compound interest on ^200 for yr. at lo p. c. 
per annum, the interest being payable quarterly. 

388 . The following method of finding the amount at 
compound interest is often useful. 

Exatnp'e i. Find the amount, at compound interest, of R;ooo 
in 3 years at 4 p. c. 

Amount of Rioo at the end of i yr.»Rzo4 ; 

••. .; 

. any sum.of the sum. 

Mso, amount of any sum at the end of a ot the amount 

at the end of ist yr. < 
"iSl of IgJ of that sum 
of t'lat sum. 

Similarly, amount in 3 years»(|U)* of that sum ; 

and so on. 

[And, generally, if P be the principal, r the rate jicr cent, 
and n the number of years, and A the amount, then 

. [Cf. Example S, page 326.] 

Hence, to find the amount of R;ooo in 3 years, we have to 
multiply B5000 by (104}*, and divide the product by (100)”. 

Process : R 5000 

104 

520000 
104_ 

208 

5 ?... 

54obbooo 
104_ 

21632 

S 4 og 

R5624'32oooo-*amt in 3 years, which 

••R5624. 2'44/* 

Division by (100/ is effected by marking off 6 decimal placdi 
in the final product 


Je C, A. 23 
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ExnmpU 2. Find the amount of R400 for 2^ years at 6 per 
cent, compound interest. 

Amoiuit = R4oox 

EXAMPLES. Igl. 

f'ind, (by the method of Ai 1. i88) to the nearest pic, the amount, 
at compound interest, of 

1. Hiooo in 2 yr. .^t 5 p. c. 2. U300 in 3 yr. at 3 p. c. 

3 . R700 in 2^ yr. at 4 p. c. 4 . R750 in 3 yv. at 4^ p. c. 

6. R2000 in 2,1- yr. at 4 p. c. 6. R4000 in 2ji yr. at 3 p. c. 

7 . Rt in yr. at 3| p. c. 8. Ulo in 3j- yr. at 3^ p. c. 

0. 1(3000 in yr. at 4 p. c. per annum, interest beint; due 
lialf-ycariy, 

10 . R350 in i^yr. nt4p. c. ]>cr annum, interest bcin^ due 
(|iiai leily. 


28V. Invorso quostiona on Compound Interest. 

I. To find the principal. 

Example. What principal will amount to H5S1. 411. in 
2 years at $ per cent, compound interest ? 

Fiincipalx(igj)3 = R55f25. 

Principal =»S5‘'25 

. “R500. 

200. To find the rato per cent. 

Except in very simple and special cases the rate per cent, 
cannot be found without the aid of logaiithms. 


Example. Kind the rate per cent., compound interest, at which 
R400 will amount to R44t in two years. 


We have 





/44i 

\'400 


20“ 



_r I 
ioo“ 26 ’ 


r-s. 

Hence the required answer^s p. c. 
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EXAMPLES. IStS. 

What sum lent at compound interest will amount to 

1. ^100 in 2 yr. at 5 p. c. ? 2. /132. hr. in 2 yr. at 5 p. c. ? 

3 . ^270, 8j, in 2 yr. at 4 p. c. ? 4 . ^3413. 10in 2^ yr. at 4 p.c. ? 

6. ^1000 in 3^ yr. at 6 j). c. ? 0! £\ in 3,* yr. ;ii 8 p. c. i 

7 . At what rate per cent.*, compound inteicst, will R576 
amount to R623 in 3 ye.ir‘> ? 

8 . Kind the rate peu cent, compound intcteiu, nt which H64 
Will amount to Iii35 m 3 year». 

201. To find the time. 

In Older to find the /ime when the amount, tlie principal and 
the rate per cent, are ^iven, we tind the amounts for siicccssivu 
>cars at the guen rate per cent, until an amount approximately 
equal to the given amount is obtained. 

Examfife, In how many years will U400 amount to K4;7. 

7 iA 5 annunr compound interest ? 

14457 . 8 '*. 7 l/.«*R 457'5375 
14 


400 

Piincipal for 1st yi. 

20 

lot. for 1st yr. 

420 

Piincipal for 2nd yr. 

21 

Int. fm 2nd yr. 

441 

Princi^l for 3rd yr. 

• ^ 

Ini. for 3rd yr. 

46305 

Amt. in 3 yr. 


When the interest for the third year is added, the amount is 
larger than K 457 ' 537 S* ilencc the required number of years lies 
between 2 and 3. The interest for the fractional part of the year 
is R457*S375-R44I ^Ri 6*5375. But the interest for Ihejrdyr, 
is R22 0$. 

the fraction of the ‘75 * 

the number of years is 2j. 

EXAMPLES. 183. 

{Compound inUresL) 

In what time will 

1. £s 20 amount to/13k. 6.r. at 3 per cent, per annum ? ^ 

2. RaS^ fi » 14270. 6n. 4 fA 4 p. c annum 7 
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8, R700 atnouot to R772. 4/t. 3/. at 4 p. c. per annum ? 

4 . R3175 » it R3413. <)lp, at 4 p. c« per annum i 

6. H500 produce an interest of R30. 6a. 6p. at 3 p. c. per annum ; 

„ j^i72. 8 j, oj^/. at 3 p. c. per annum ? 
n R3S* 3^ 3 p. c. per annum 

M P* P^^* annum ? 


V 


7 . Hj 78 

8. ^250 


II It 

i> ti 


Miscollaneous quoations on Siniplo and Com¬ 
pound Intorost 

ExiwipU I. The deneience between the simple and com- 
pound interest un a given sum for 3 yr. at $ p. c. per annum is 
Hi 5. 4/r. Kind the sum. 


Let iix be the required sum. 

Then the amt. of Hr at 5 p. c. at the end of 3 yr.^lt'Vio)^ 

The compound intcicslon x i)c 

^ Hi 5763 54 *. 

'fhe simple intcicst on Hr for 3 yr. al S p. c.-H'ljt. 

/. The dih'eicnce l>clwecn the simple and compouiul intcredl 
11057625-•i5)r-11-0076234. 


But the difTerence given is U15. 4a.»Hi5‘a5> 

'007623V-15*23, 

15-25 * 

.. X* ^ -2000, 

•007615 ’ 

the rc^iuircd sum is R2000. 


£xamp/c 2. The interest on a gi\eD sum of money for onu 
year is £5. 4</.» the compound interest for two years is £11. is. 

Find the rate per cent. 

Simple interest for 2 years»£ 10. 162. 8r/. ; 

(£xi. u.-£io, i6x. tJ.) or 4^, 4J. is the interest on- 
£5. 8/. 4i/. for one year. 

Now, 4^. and £5. ar. 4 //.-£!f 

The interest 011 £{| for one year—£gg, 


.-ZUxjj. 

. 

-£4. 


The rate of intereat U 4 p. c. per annum. 


I 
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HISCBLLANEOUS EZAUPLES. 1S4. 

1 . Find the difference between the simple and compound 
interest on R500 for 3 years, at 4 P- c. 

2 . Prove that the amount at compound interest for e years 
at 2 per cent, is 1*0404 times the priocipaL 

3 . Prove that the difference l^twcen the simple and compound 
interest for 3 years at $ per ctfnL is 00762s times the principal 

4 . The difference between the simple and compound interest 
on a certain sum of money for 2 years at 4 p.c. is Ri ; find the sum. 

6. A person at the beginning of each year lays aside Riooo, 
and employs the money at $ p. c. compound interest; how much 
will he be worth at the end of 3 years i 

6. Show that the amount of ^700 at 10 p. c. per annum 
compound interest will in S years exceed the amount of £1000 
at 6^ p. c» per annum simple interest. 

7 . What sum will amount to ^1591. 13/, 2*16^. in 3 yr. at 
compound interest, the interest for the first, second, ana third 
years being 3, 2 and 1 p. c. respectively ? 

8. rind what is the least number of years in which a sum of 
money will become more than double in amount if put out at 
coir pound interest at the rate of 10 p. c. per annum. 

9 . The popination of a town is 64000 and its annual 
increase is to per cent. ; what will be the number of its inhabh 
lants at ti c end nf 3 years ? 

ID. A mcichant commenced* with a certain capital, and 
gained annually at the rate of 30 per cent At the end of 3 years 
he is worth What was his original capital ? 

ll. Intciest being due yearly, the difference between the 
total simple interest and tlie total compound interest on a 
ccitain principal lent in each case for a yr. at 3^ p. c. is ^12. 

Find this principal. 

18 . A money-lender bonows money at 4 per cent, per annum, 
and pays the interest at the end of the year ; he lends it at 
6 per cent per annum paytible half-yearly, and receives the 
interest at the end of the year \ by this means he gains R[04. 
a year ; how much money does he borrow ? 

L. PRESENT WORTH AND DISCOUNT. 

293 . Suppose a customer purchases goods and promiies 
to pay to the merchant Rio4 as the price of the goods at the 
end of 1 year, hut hy chance he gets money and wants to 
pay off the price by a cash payment immediately. Should Re 
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pay R104 ? Since the customer wants to pay off the debt 
I year before it is due, he should be allowed some!reduction. 
What should the reduction be ? Suppose the current rate of 
interest is 4 p. c. If Aioo be put out to interest, it will aiiu>uui 
to U104 at the end ol 1 year. It will, theicforc, be no loss 
to the merchant if he accepts Rioo as immediate cash payment. 
Rico, in this ease, is culled the Present Worth or Present 
Value of H104 ; and K4, the itcUiction allowed, is called the True 
or Mathomatioal Disoount, or simply DiBcount of Hi04, 

Similarly, if the customer proposes to pay olT his debt by 
cash payment after six months have elapsed, he wdl pay such 
a sum of money as would, if put out to intciest by the mcj chant 
for the remainm^ 6 montlis at 4 p. c. per annum, amount to R104. 

Thus the Present Worth or Frosont Value of an amount 
due at tlio end ol a ^iven time is that smn which with its 
interest fbr the given time will be e(|ual to the amount. 

Discount is the allowance made for the payment of a sum 
of money before it is due. 

From the dermition of present worth, it follow ; that a debt 
which is due at some future (mriod equitably dUcharged by 
paying the present worth at once. Hence 

diicouni is iguaf tv iht inUrest on the fireseftt xv.^rth, 

A nd // uti Uffi—Present IVorth + Discount. 

Noto. It will be ob:ierved that the relation between the 
amount and the present worth and the discount is the same as 
that between the amount and the principal and the interest 
which we have already considered in the sec;ion on Interest. 
Hence a large number of questions that we shall discuss here 
will be but repetition^, under tiexo names^ of those already dealt 
with, the termsand interest being replaced by present 
worth and discount lespectiveJy. 

Example i. Find the present worth of 11 ^ 35 , due 2^ year* 
hence, reckoning interest at 4 per cent. 

This carrc$|>omis to 3, Au. 

A100 amounts to A110 in 2^ years at 4 p. c. 

Present worth of Riio»Rloo, 

.Ri -aus. 

. 

»R75o. Am. 

[DiscountoR835>R75o »R750 
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EXAMPLES. ISA 

Find the present worth of 

1. R204, due 4 years hence, interest at 5 per cent. 

2. Rr5x8. 12/1., due in 4 years, at 5I per cent. 

3 . R3776. 4(1., due 18 months hence, at 4 per cent. 

4 . ^1522. t.r. 6//., due 3 years hence, at 4| per cent. 

6. ^1607. iSj. 4^f.« due 4^ years hence, at 3 per cent. 

6. £ni 6 . 2s. Sf/., due 3J years hence, at 4^ per cent 

7 . R1626, due 4 months 10 days hence, at 4) per cent. 

8. R183, due 25 days hence, at 4 per cent. 

9 . R34343. 15^1., due 3 years hence, at 7| per cent, compound 
interest. 

10. ^^1030. tar. 6</., due 3 years hence, at 2} per cent com* 
pound interest 

Examples, Find the discount on R600, due 4 years hence, 
interest being reckoned at 3 per cent 

Interest on Rioo for 4 years at $ p. c.» R20. 

Discount on Ri20s>R2o, 

.....Rt 

.R6oo«RliVaV- 

»Rtoo. Ans, 

[Present worth - R600 - Rioo-R$oo.] 

• EXAMPLES. 180 . 

Find the discount 00 

1- R35S* 4^*1 due 4 months hence, at 4I per cent interest 

2. R2830. yi. 4^., due 7 months hence, at 5 per cent. 

3 . R690t. 14a., due 9 months hence, at 3 per cent 

4 . R2980. 6 a, 8/^., due ix months hence, at 4 per cent. 

6. ^370. 4r. tid,y due 15 months hence, at 4I per cent. 

0. .^275, 6 s. S(i.t due years hence, at 4^ per cent 

7 . ^241. I2r. 4//., due 146 days hence, at 4^ per cent 

8. £121. X3r., due 5 months hence, at 3^ per cent 

9 . R5208. 12^., due 3) years hence, at 4^ per cent 

10 . R2516. 4^., due 4 yr. 9 mo. 18 da. hence, at 6^ per cent 
IL R6077. Sa. 6/., due 4 years hence, at $ p. c. compound interest 
12. ^£413. is. 9<f., due 2 years hence, at 3 p. c. compound interes 





36 o 


ARITHMETIC 


S94. Inversd Questiotis. 

Example 1. If the discount on R282. 8a., is 832* 8a. reckoning 
interest at 4 per cent., when is the amount due ? 

[A^. JJ. Teis eofrespoQdt to 2, Art 28S.] 

Amount sKsSs. ia, ; discount 32. 8a. ; present worth 
-RaSO. 

/. Interest on R250 for the required number of years•R32. 8a. 


and interest on R250 for 1 year at 4 per cent.^Rio ; 
the required number of years—— 


The amount is due 3^ years hence. 


BZAUPIiES. isr 


When is the sum due, if the 

L discount on Rioio. loa. at 5 per cent, interest is R91. 14a. ? 

2 . discount on R1S18. 12a. at $} p. c. is R26S. 12a. ? 

8. discount on . 17.6 at 4| p. c. is £70 . 17 . 6 ? 

4 . discount on jCi 7 A 7 at 3^ p. c. is ^147 ? 

8 . present worth of R38$o at 4 p. c. is R3500 ? 

6. P. W. of R15941. 6a. 6/. at 3I p. c. is RX3750 ? 

7 . P. W. of /S776. 6s, loli/, at p. c. is /8721. i6.f. 9 d. ? 

Example 2. If the discount on R528. 12a., due 3^ years hence, 
be R78. 130 ., at what rate per cent, is the interest c^culated ? 

[A 7 . This corrcsfiondi to Ex^ I, Aft. 286.] 

Amount»R52S. 120. \ discount —R78. 12a. ; /, present worth 
-R 430 - 

Interest on R430 for 3^ years ^^RzS. 12a. ; 

.Ri for 3 iyea*’s-B^?| I 

4>0 

.■.Ri for I year ~R - '-l-j- ; 

450x3^ 

.■. Rtoo for I year =R~“^-BS. 

4)0 X 3* 

Rate per cent. •>5. 


EXAMPLES. 188. 

What is the rate of interest, if the 

discount on R350, due 2 years hence, is Rioo ? 
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2. discount on R748o> due 4 years bence^ is R680 ? 

8. discount on ^397. 2. 2}, due 4 years hence, is £71. 12. af ? 

4 . discount on £ 53 ^ • years hence, is 

Xi7 . 17 . 3A ? 

5 . present worth of S1260, due 4 years hence, is Rn25 ? 

6. P. W. of R2673. 2a., due 3^ years hence, is R2273 ? 

7 . P. W. of ^^2837, loi., due iii years hence, is ^2000 ? 


205. UisooUaneoua quostiona oa P. W. and Diaoount 

ExampU 1. On what sum of money, due at the end of 2 >‘ears, 
does the discount, at 4 per cent, amount to R20 ? 

Here, interest on P. W. for 2 years»R20. 

Now, R8 is the interest for 2 years on Uloo, 

A R4.R50, 

R20.*.R250 ; 

/. the P, W.«H2 5 o ; and /. amount^Rijo. Am. 


ExampU 2. If the interest on R$oo at 5 per cent, be equal to 
the discount on R375, when is the latter sum due 7 

Here, R500*P, W. of ft$75 ; /. R73 ••interest on ftsoo. 


Now, the interest on ft^oo for the required number of years 
-ft73, but the interest on Jtsoo for i year at 5 per cent.«ft23 ; 

th^required number of years—^ — 3. 

H25 

The sum is due 3 years hence. 


Example 3. The interest on a certain sum of money is R22, 
and the discount on the same sum for the same time and at the 
same rate is ftzo ; find the sum. 

Int. oa the sum-lnt. on P. \V. + Int. on Disc. 

— Disc, on the sum + Int. on Disc. 

Int. on the sum-Disc on the sum — Int. on Disc. 

1 lence ftz »Int. on R 2 o, 

R22-.R220. Am. 

Kote< It should be carefully noted that ike difference between 
the intcreU and discount on a sum of mo tey for a certain time and 
at a certain rate is equal to the interest on that disa unt for that 
time and at that rate. • 
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EZAUPLES. Ig 9 . 

1 . On what sum of mooty, due at the end of i6 months, does 
the discount, at 4$ per cent., amount to A4S4. $a, ? 

2 . If the discount on a certain sum of money, due ^ months 
hence, at 2^ per cent, be K883 . 10.8, what is the sum ? 

tS. The discount on a certain sum of money, due at the end 
of 2i years, at 35 per cent., is >^32/10?. : fmd the sum. 

4 . If the interest on A2275 at 3^ per cent, be equal to the 
discount on U2593 same time and at the same rate, 

when is the latter sum dtie ? 

6. ll llie interest on /800 at 3 per cent, be equal to the 
discount on ^838, when is the latter sum due f 

6. If the interest on ^148 for 5 years is equal to the discount 
at the same rate on ^173. 181., due 5 years hence, what is the 
rate of interest ? 

7 . Tlie interest on a certain sum of money is lino, and the 
discount on the same s un for the same time and at the same 
rate is Rioo ; fmd the sum. 

8. The interest on a ccitain sum of money is R336, and tlic 
discount for the same time and at the same rate is R300 ; find 
the sum. 

0. The discount on a certain sum, due 2 years hence, is R50, 
and the interest on the same sum for 2 years is Rs^* 4^- : hm) 
the sum, and the rate per cent, per annum. 

10 . The interest on a ccjtain sum, at j per cent., for a certain 
time is Rso, and the discount for the same time fit the same rate 
is £40 : find the sum, and the time. 

11 . If the didcrence between the interest and discovtnt on a 
sum for 3 years at 3 per cent, be Ri, what is the sum ? 

12. If the diffeionce between the interest and discount oni a 
certain siin^ of money for 9 months at 4 per cent, be lis,^ find the 
sum. 


13 . oflers for a house RSoo, and ^ offers R815 to be paid 
at the end of 4 months. Which is now the better offer, if the 
rate of interest is s per cent, per annum ? 

14 . A man buys 250 md. of sugar for R2300 payable at the 
end of 6 months, and the same day sells them at Rto per md. 
ready money : what does he gain by the transaction, reckoning 
interest at 5 per cent per annum ? 

16 , A tradesman maiks his goods with two prices, one for 
rtady money and the other for 6 months^ credit: wW ratio should 
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the two prices bear to each other, allowing interest at 4 per 
cent. ? If the credit price of an article be R9O, what t$ the cash 
price ? 

16 . Five copies of a book can be bought for a certain sum 

payable at the end of a year and six copies of the same book 
can be bought for the same sum in ready money ; what is the 
rate of interest ? • 

17 . Tl)e discount on {I550 for a ceitain time is R50 ; what is 
the discount on the same sum for twice that time ? 

18 . The intercut on ^720 for a certain time is \ Hnd llie 
discount on the same sum for the same time. 

19 . If the discount on a sum of money, due 6 months hence, 

at S p. c. be ^7 . to . ; And the P. W. of the sum. 

20 . A man bought an estate for £tooo and sold it immediately 
for £22^t. io.r. payable at the end of 5 months. If the use of 
the money be reckoned at 4 per cent, per annum, what is now his 
ga in per cent. ? 

21. £^ 19 - 7 ^. is due 4 years hence and £173. s years 
hence : what sum at the present time is equivalent to both these 
sums, calculating interest at 3| per cent. F 

22 . What sum must be paid now in order that a person may 
receive Haooo at the end of every year for the next 4 years, the 
I ate of interest being 5 per cent. ? 


LI. COMMEKCl/tL DISCOUNT. 

20 tf. A bill is a promise (in wiiting) to pay a ceitain sum of 
money at the end of a certain lime. 

Example, Each of the following is a bill: a Bill of 
Exchange or Hundi (which is a document in which one person 
directs another to pay to him or to some other person, a sum 
of money at the end of a certain time) ; a FromiBSory Note 
(which ts a document in which one person promises to pay 
another a sum of money at the end of a certain time). 

297 . In wholesale business transactions, when a mao buys 
goods, he does not usually pay for them in cash. Suppose 
Messrs. l\ C. Dwadash Shreni & Co. of Aligarh purchase books 
from Messrs. Sanyal&Ca of Calcutta of the value ofKso^o 
on 7th March, 1929. It may be agreed between the parties 
that payment will be made in 4 months’ time. The document 
showing the liability of Messrs. P. C. Dwadash Shreni & Co. 
to pay, may be either a Promissory Note or a Bill of Exchange. * 
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The following are the forms of the two documents which are 
'drawn up on stamped paper, the value of the stamp depending 
on the nature of the documents : 


Fromissory Note. 


Amgarh, 

RS050/- 

March 7/A, 

4 

Four months after date we promise to pay to Messrs. 
Sanyal & Co., or order, the sum of Five Thousand and 
Fifty Rupees for value received. 

P. C. Dwadash Shrent & Co. 


Bill of Exchange. 


Calcutta, 

R5050/- , ' 

March 7///, i 

; Four months after date pay to us, or order, the sum 
. of Five Thousand and Fifty Rupees for value received. 

I Sanyal Sc Co. 

To Messrs. P. C. Dwadash Shreni & Co., 

Aligarh. 


The bill is forwarded to Messrs. P. C. Dwadash Shreni & Co. 
for their “acceptance^’. This is done by their writing across the 
bill *^lccepted, payable at the Impeiial Bank of India, Aligarh. 
P. C. Dwadash Shreni & Co.” It is then returned to Messrs, 
a nyal & Co. 

There is a emtonty which has the force of law, by which a bill 
(// not payable on demand) always ams three days (called the 
days of grace) beyond the time speciHed. Thus the above 
bill drawn on the 7th March, at 4 months would be nominally 
due on the 7th July, but actually due on the loth. Moreover, 
calendar mon^s are always reckoned, so that a bill drawn 
on the 31st January, at 3 months, would be nominally due on 
the 30th April and actually on the 3rd May. 

The above bill is, therefore, legally due on July loth and 
Messrs. Sanyal & Co. cannot claim the money till July lotb. 
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when they will present it to the Imperial Bank of India and 
receive Rsoio. The whole transaction then closes. 

It may be that Messrs. Sanyal and Co. want money before 
July 10th. They will then take the bill to a Banker (or a Bill 
Broker) who wifi purchase (or MscowU) the bill. On July loth 
he will present the bill to the Jmperial Bank of India and 
receive {(3030. Now the question arises as to how much 
the banker (or bill bicker) shoAld pay to Messrs. Sanyal & Co. 
Naturally he would not like to lose over the transaction, and 
so would not pay the full amount p{ the bill but something 
less. If he pays the tuie Present Value of iisoso, he will 
neither be a loser nur a gainer ; but he will not take all this 
trouble for nothing. So usually he deducts from the face value 
of the bill ///(?• simpiC interest on it for the number of days the 

bill has yet ‘‘\o run \ including the 3 days of grace. This simple 

interest i*s called the Commorciai or Banker's Discount. 

Example. A bill for Kso^o drawn on the 7ih March at 4 months 
is discounted (/>, the aSih April at 5 per cent. ; 

how much docs the holder of the bill receive, hucicst being 

deducted ? 

The bill is nominally due on the 7th but actually due on tl)e 
10th July ; thereloie the bill has still to run from aSth April to 
loth July, tliat i>, for 73 days or } of a year (including vneotuy 
of the days named). 

Now, the banker’s discount^the s]m|>lc interest ou K5050 
for 73 days at Sa. The banker pays for the bill 

(H5050->itso. 8a.) or H4999. 8a. lie keeps the bill and on July 
10th he receives R5050. 

The Present Value of RS030 for 73 days at $% is R3000 and 
the Irue discount is B50. Hence if the banker pays for the 
bill R49g9. 8a. instead of Rsooo, he makes a profit of 8a. This 
is the banker’s profit. It is equal to the difference between 
the commercial and true discount. 

Kote 1 . We thus see that a banker in purchasing (or 
discounting) a bill obicUns a small advantage by deducting interest 
instead of discount. 

The mathematical discount is called True Discount. 

Note 8. In Arithmetic ^Discount’ is always understood to 
mean discount (and not commercial discount.) Therefore in 
working examples true discound is always to be calculated unless 
commercial discount is expressly mentioned. 

Note 3 . In working an example the 3 days of grace should 
be added ort/y when the information given in the question is 
sufficient to enable us to determine tbe exact number of days that 
must elapse before the bill falls due, esnd not otherwise. * 
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Note 4 . The purchaser of a bill may sell it at any time 
before it is due. lu thU case also^ the second purchaser deducts 
interest on the amount for the time the bill luis still to run adding 
the three days oj grace. 

A serf^//d hind of C f^niercial disctUnt (which has no 
lefercnce Xo time) is the deduction which is lundc by a tradonuin 
for immediate payment of his bid. Thus when a tradesman 
gives notice upon lu» bill that he will allow lo per cent, discount 
tor innnediate payment^ he deducts Hio for every Rioointhe 
amount of the bill The calculation of this discount i» theiefore 
the same as of finding the simple interest on the amount of the 
hill for 1 year at lo per cent. 


EXAMPLES. 100. 

1 . Find the difference between the commercial and true 
discount on a bill of R6oo3. due in 4 months, at par cent. 

2 . A bill i'y diawn for £t^o on June 12th at 5 months, and is 
discounted on Sep. 3rd at s p^r cent. ; how much does the holder 
of the hill receive, bankei’s discount being allowed ? 

8. Find the banker's discount on a bill of ^730 drawn on 
July 31st at 2 months and discounted on Sep. 3rd at 4 per cent 

4 . What does a bill-discounter give as the present worth of 
a bill for I491. 4a. drawn on Sep. 4th at 5 months and discounted 
the same day at 6^ per cent. ? 

5 . A bill ot nominally due on the 15th of May, is 

discounted on the 23rd April of the same year at 3 per cent ; 
what does the b.inkcr gain thereby ? 

6. A bill is drawn for £36$ on March 31 si at 3 months and 
discounted on June 13th at 4 per cent.; how much more was 
charged than the true discount ? 

7 . The dilTercnce between the commercial and true discount 
on a hill for yi months at 5 per cent is H9 ; find the amount of 
the bill. 

8. The amount of a tradesman’s bill is R 375 ; tf he allows 
■IQ per cent, discount, how much does he accept for immediate 
.payment ? 

9 . A tradesman accepts £40 for immediate payment of a bill 
for £$0 ; what rate of discotmt does he allow ? 

10. If the credit price of five copies of a book is equal to the 
C4sh price of six copies of the same book, what U the rate of 
(Hicounty [Cf. Question x6, Ex. 1S9] 
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11 . A tradesman's ptica^ are 2; p c. above the cost price ; 
\( he allows his customers a discount of 10 p. c. on hi$ bill, what 
profit does he make ? 

12 . How much per cent, must a tradesman add on to the cost 
price of his goods, that he may make 30 )>er cent, piofit after 
allowing his rusiomcrs a discount of to p. c. on his bill ? 


LM. EQU.\T 1 <>N OK PAYMENTS. 

SUO. When several sums arc doe from one person to another, 
payable at different times* wc may be required to find the time at 
which they may all be paid together, so that neither the cieditor 
nor the debtor may lose, 'fhe time so lound is called the 
OQLuatod time of payment. 

We give below a rule for finding the ((fuated which will 
be found sufficiently accurate for all piactical purposes 

Rule. Multiply each debt by the number of months [or days] 
after which it is due ; then divide the sum of the products by the 
sum of the debts ; tbe quotient will he the number of months 
[or days] in the equated time. 

Example, If II400 be due from ^ to ^ at the end of 8 months, 
and W)00 at the end of 10 months, when may both sums be paid 
in a single payment ? 

Number of months in the equaled 

BZAXFLES. 101. 

1. R200 is due in 5 months and K400 in 8 months ; find the 
equated time of payment. 

2. U4S0 is due 2 months hence, K400 is due 3 months hence 
and R250 is due 4 months hence ; what is the equated time ? 

3 . Find the equated time of payment of ^600, one-half of 
which is due in 6 months, i in 9 months, and the rest in a year. 

4 . A owes B a debt payable in 4/^ montlis, but he pays | in 
3 months, and i in 4 months : when ought the remainder to be 
paid ? 

6 . A owes B on the 10th of April R900 due 40 days hence ; 
he pays R400 on the loth 0^ May and R300 on the 20th of the 
same month : on what date ought he to pay the rest ? * 
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LI 11 , STOCKS. 

300 . Stock is the name given to the money borrowed by 
any Government to meet national expenses^ or to the Capitals • f 
Trading Companits. 

The money borrowed by a Government is called the 
National or Public Debt. 'The money lent to the Govern¬ 
ment is said to be in OoTernmont Socmities or Goyera- 
moat Promissory Notes in India, and in the Punds in 
England. A part of the National Debt in England is called the 
Consolidated Annuitios or Consols, 

When any Government raises capital by borrowing, it 
resciycs to itbcU the option of paying oiT the principal at any 
fntiirc time, but ptomibcs to pay the interest at fixed periods. 
In India and England the interest U paid kalpysarty. 

The Capital of a Trading Company is divided into Share b» 
generally of Uioo or ^loo each ; those who join the company by 
baying one or more of these shares are called Sbsrdholderi^. 
The shareholders arc not rerjuired to pay the full price of their 
shares at once, biu they have to pay it in instalments, as tlic 
business of the company progresses and Calls are made. The 
part of the capital of the company, which has thus been paid at 
any time, is called the Paid-up Capital. The profits of tlie 
company arc divided periodically among the shareholders \ and 
the moneys Unis received are called Diyidoads. 

When all the capital of a company has been subscribed and 
the company is in need of more capital, it is not usual to issue 
more shares like those issued at first. The company generally 
borrows money at a fixed rate ot interest and agrees to pay the 
interest on this money before any dividend on the original shares 
is paid. Money so borrowed is called the Profereaco Stock of 
the company, the oiiginal capital being called the Ordinary 
Stock. 

The doruls which arc given by Joint-Stock Companies, Munich 
palitics and similar other bodies for borrowtd capital are called 
DebonturoB. 

301 . Stock is transferable by sale ; but its price varies front 
a variety of causes. When the tnarkst value of Rioo stock ia 
Rioo cash, the stock is said to be at par ; when Rioo stock is 
sold for Kps, it is said to be at a diBOouut of 2 per oeat., or» 
at 2 below par \ when it is sold for Rioa, it is said to be at a 
promitim of 2 per cent, or, at 2 above par. 

Purchases and sales of stock are usually made through 
Brokin who generally charge i per cent on the stock bought or 
sojd. Thus, if the market value of Rico stock is R97I tlw 
purchaser has to pay R( 97 i*^i) the seller receives 
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Note. By ^'the 3 per 9111$.’’ or ^^3 per cent, stock” is meant 
a stock, on Rioo (or ^100) of which is paid a dividend ofHj 
(or £3) por annum. 

B. UnJesH the brokerage is meotioneil, it need not be taken into 
consideration in working examples in stocks. 

30s. BxampU i. What is the cost of R1500 stock in the 
4 per cents, at 97!, brokerage J>cing | per cent. } 

Cost of Rioo stock*«R(97{ + i)*R98, 

/.. Risoo.••ft98xi5»R(47o. Ans. 

Example 2. How much stock at 97I (brokerage included) can 
be bought for R390 ? 

mount of stock bought for R97^»Rioo, 


Of 


1,^^1,100x390 


«R400, Aft$^ 


N* B. It is obvious that we have nothing to do with the rate of 
interest in any of the two abov^ examples. 


1 . Find the cost of R2000 of 4 per cent, stock at 9;. 

2 . Find the cost of £210 in the 3 per ccnt« consols at 3 below 
par, brokerage being jr p* c* 

8. How much money can be obtained from the sale of R4S00 
stock in the Calcutta Municipal Debentures at Rt2 premium } 
(Brokerage J p. c.) 

4 . Find the price of the 4 per cents, when R800 stock can be 
purchased for R7S0. (B. ^ p. c.) 

5. Find the price of the 4^ per cents, when R1700 is obtained 
from the sale of R1600 stock. (B. ^ p. c.) 

How much stock can be purchased by investing 

6. Rt350 in the 4 per cents, at Rio discount ? 

7 . R5062. $a, in the 5 per cents, at la} above par ? (B. } p. c.) 

8- ^^6909. i8x. in the consols at 92I ? (B. 2 S. 6d. per cent) 

9 . A person lays out R3750 in the purchase of 4 per cent 
Govt. Securities at 93I and afterwards sells at 95! ; wbat profit 
does be make, the usual brokerage being charged on eagh 
transaction ? 


h C« A, 24 
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10 '. A person biiys^^iooo 3 per ccntl'stock at 9Sf, and sells out 
al 96I ; how much doeis he lose by the transaction i (B. |%). 

11 . A |>erson bought Russian 5 per cent stock at 72, and 
sold It when the price had lisen to 73I, thereby clearing ^65 ; 
how much money did he lay out ? 

12 . A person holds ^4^00 consoK ; if he sells out at and 
invests^ the proceeds in the 2^ per cents, at 81, how much of the 
tatter stock will he hold ? 

13 . A person invested /5330 in the 3 per cents, at 91, and 
when they had ri>cn s} per cent, he sold out and invested the 
money in the stock of the Dominion of Canada, at loa^ ; how 
much Canadian stock does he hold ? 

Example 3. Wluit annual income will be derived from K3725 
of 4^ per cent, stuck ? 


Income from Utoo stock 


. .Ri nni 

.H3723. loa, A/rs, 


//, li This 11 m<;rrly a «»l find ini' tho imeress where the given 
stock is tile t»rinci) al 

Example 4. Whut annual income will be derived from R2043. 
invested iu the 4 per cent Govt Securities at t02 (B. ? 

Cost of Rico stock ^Rio2|, 

Income on Rio 3| money »K4. 

•• .Ri .. 

;.112042^. -RHVtV^s^^-H8o. 


Example 5. A person transfers R8000 stock from 4 per cent. 
Govt. Securities at 9SI to 6 per cent. Municipal Debentures at 
^31I And fhe alteration in his income, the usual brokerage 
being charged on each transaction. 

Income from the 4 per cents.sRb>oooKTjQ*«R320. 

98 * 


Money obtained from the sale of 4 per cents.*R8ooox 


100 


Income from R131* invested in 6 per cents. »R6, 


• e 


.Hi 


6 

i3ti’ 


^8000x984 6x8000x984 

...““”314x1^ 


100 


-R36o. 

/. The alteratioo in income is H360- R330, or R40 ittettast. 
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Examp'€ 6 . Ho>v much money mii^t a person in^^est in the 
4| per cent. Prefeience Stock of the O. K. Ky. Co. at 94J 
(brokerage included) to obtain an annual income t>f iiboo ? 


Money to be invested for R4I income 


Kn 


. R 


94 * 


tt(K».- U 


4 r 

94^ X boo 

Afts. 


Example 7. Find il)e price of 4 per cent, stock when irom 
the investment of K3900 a person obtains an annual income of 
•Ri6o» biokeia^e bcin^t neglected. 

Cost of stock ptoducing U160 income •R39Q0, 

.•.. -mr. 

: .K4 .-nsy.vi 

* 1497 ^. A/fS, 


EXAMPLES. ItfS. 


1. Find the half-yearly dividend on H3500, 4 pet cent, stock. 

2 . What annual income will be derived from U37250 of 

per cent, stock, after paying an income tax of 4p. m the R < 

3 . Wliat amount of 3f per cent, stock must be bought to 
.pioducc a qeaiteily income of ^375 *f 

4 . What annual income will bc^deiived fiom the investment 
of ^5910 in the 4^per cents, at 9h^ i (B. I'X) 

6 . A person invests £35935 3 cent, slock at t>o. If 

the hr St yearns dividend be invested m the same stock at 91, 
and the dividend for the second year at 95, what will be his 
income for the third year ? 

6. If 1 invest U16420 in the E. I. Ry, Preference Stock 
which pays 5 per cent, and is at io2|, what will my clear income 
be, after paying an incoitxotax of ip. m the K ? (B. k p* c.) 

7 . If 1 lay out 142400 in the 4^ per cents, at 96, and after 
receiving the half-year’s dividend sell out when they have sunk 
to 94, hcAV much do I gain ? 

6. A person bought imperial Bank shares'at 113, and after 
receiving the half-year’s dividend at the rate of 12 per cent, per 
annum sold out at 117^, and made a profit of iiJ7S. ba. in all ; 
how many shares did he buy ? 

9 . if a person invest K18S10 in the 4 per cents, at 104I, at 
what price must he sell out after receiving the half yearV 
dividend to make a profit of I4450 i 
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10 . A peidon transfers ^(icx>o from the 4 per cents, at 92 (a- 
the 5 per cents, at no ; find the alteration in his income. 

11 . How much stock can be purchased by the tiansfer of 

U4000 Slock from the 3 per cents, at 90 to the 3^ per cents, at 9'>» 
and what change in annual income will be produced by the 
transfer ? • 

12 . A person invested Ksioo* in the 5 per cent. CalctiUa 

Municipal I)ebentnres at par« and after receiving the half-yearly 
dividend ho sells out at premium, and invests the entire 

proceeds in the 4 per cent. Government Securities at 9 $^^ ; what 
change is made thereby in his income ? 

13 . A person laid out UuS^o in the 3^ per cents, at 72^, land 
when they had fallen to 6I> he sold out and invested the money 
in the 4 per cents, at 75$ ; find his gain or loss in income. 

U. A person has annua) income of U4S0 fiom stock in the 
4 per cents. ; this stock he soils out at 95)} and invests the 
money in a railway stock (pacing 5 p. c.) at ; find tlie 

alteration in his income. (U. Vp* c.) 

15 . How much money must a person invest in the 3 per cent, 
consols at 918 ui obtain an annual income of ^1000 ? {B. J p. c.) 

16 . How much must a person invest in the 4 per cents, at 
93 ^ in order to have a clear income of 1(940 after paying an 
lOCoine-taN of 4/^. in the U ? 

17 . flow much 3 per cent, stock at par must a man sell in 

order to purchase enough 4 per cent, stock at xi 4 ;V produce* 
an income of H252, a brokerage of | p. c. I>eing charged on each 
transaction ? « 

18 . Find the price of the 4 per cents, when the investment of 
H3750 in them produces an income of U160. 

19 . What is the price of the 4^ ]>er cents, when a man has an 
Income of B270 by investing RjSoo in them ? (B. i. p. c.) 

20 . A man invests £1570 in the New 4 per cent. Egyptian 
Annuities, and has thereupon a clear annual income of ^76, 
after paying an income-tax of u, in the £ ; find the price of the 
Annuities. (IV i. p. c.) 


Example 8 . What rate of interest is obtained on 
invested in the 4 per cents, at 79} ? (B. p, c.) 

Interest obtained on RSo money »R4, 

«• ••«•••••«••%•«•««%■•«••*.a. ...Rao •••*•«••«**Ri I 

, a ••a.RtOO «•••«»■»•** 

Rate of interest is obtained is $ per cent* 


money' 
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JSxamp/eg, At what price (including brokerage) would a 

S ierson have to purchase the 4^ per cents, to get ; per cent, for 
)is money ? 

R; ^interest on Rtoo money, 

Ri -.R20 .. 

B 4 * -.*90.; 

the slock must be bought at 90. 

Exafnplt 10, Wlut is the better stock to invest in, 4 pci' cents, 
at 95 or 49 per cents, at {05 ? 


In the first case, interest onR9; money 

«*.»••••.•-.Rt .. 

In the second case,.Rro5 . bRS, 

,« ••♦••••..•.I ««,»»•*»• ^ 3? d* 

It will be found that ^>9 i.> greater than 0^5 ; and 
the second is the better investment. 


therefore 


Example li. A person finds that if ho invests his monev in < 
tl)C 4 per cents, at 9S his incomu will ho U41 less than if he 
invests it in the 5 per cents, at 113 \ find the sum to be invested. 

In the first c:x>t\ income froiu Rt > 

In the second ca^e,. Hi ' 

/. dilTurcnco of income from Ul H\\^ - « Itii h-r- 

Now, Rills•—dfrtcrcncc gf income from Hi, 

R| . 

K42 ". 

in- KiC97h. A/ts. 


EXAMPLES. 104. 

What rale of interest is obtained by investing in iho 

1. 4 per cents, at 90 ? 

2. 3 per cents, at 70 ? (B. J p. c.) 

3 . A )>crson buys £^00 3 jier cent, consuls at S5, and ^500 
more wlien they are at 97 : how much per cent, will he gel for his 
money after deducting an incame-eax of 7//. in the £ ? 

4 . What rate of interest do t get upon my money, if I buy 
Railway Shares of R75 each (which pay 4 per cent.) at S3 and pay 
an income-tax of 4/^. in the R ? 

6. At what price would a person have to purchase the 4 per 
^cents. to get 3^ per cent, on his money ? 















374 


ARITHMETIC 


6. What ib the price of stock, when the 4^ per cents, pay 
intcrc;>t at the rate of 6 p. c. on the money invested ? (Ik ^ p. c.} 

7 . When the 4 per cents, are at 8S, what ought to be the 
pi ice ol the 4^ pei cents, to give the same rate of interest 'i 

8. A man inve:>tcd in the 4 per cents. ; if, after deducting an 
income-tax ol 6/. in the rtipec, ho obtained 4i per cent, interest 
on the money invested, at what price did he buy i 

9 . If Bank slock bought at 14 i»cr cent, discount pay 6^ per 
cent, un the investment, how much iH^r cent, would it pay il it 
were bought at 23 per cent prcfnitim ? 

10 . Which is the better investment, 4 per cents, at 83 or 
S per cents, at 103 ? 

11 . Which is the better st 04 :k to invest in, 3^ per cents, at 
83^ or 4 per cents, at 100^ r (B. \ (i. c.) 

12 . Find the dihcrcncc |>cr cent, in income between investing 
in the 4 pci cents, at 88 and 4^ i>er cents, at 90. 

13 . A person finds that if he invests his money in the 4^ i>cr 
cents, at 9:1 his income will be greater by Uio than it he 
invests it m ttic 4 per cents, at 88 ; find tlie money to be 
invested. 

14 . by invc'>iing a ccitam snm of money in the 3 per cents, 
at 7 S a man gets jCi • 13.4 less in iaconte than he would get hy 
investing the same sum m the 3| ]>cr cents, at 84 ; fmd the sum 
invested. 


;MKS. Example, A mail Juvests .^Ih6o partly in 3 p. c. stock 
at 81 and paitly in 4^ p. c. stock at 133, and dciivcs an annual 
income of ^5$. How much docs Ire invest in each kind of stock ? 


Income from invested in the lirst stock•» 

..second.... 

And the avciage income obtained from 


« r « / * 

^^135 ^10 


/. Each pound invested in the first stock gives 
or or /,‘irrSiff more than the average income ; and 

each poun^ invested in the second stock gives or 

1 ^^^ than the average income. 

Hence from Art. 36S we get the following proportion : 
money invested in the ist stock I money invested in the and stock 
•"axSiii • • S **^7 - 25. 

Dividing £is6o in the ratio 0(27 I 35, we get the sums .^810 
and ^750. 

Th« mao iavosts ^Sio in 3% stock and ^750 in 4)% stock. 
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Or, better thus, ^gebraicaHy^ 


Suppose he invests in 3}^ stock, £y 

then 


or 

4-X5V+^X5»b-55, 

or 

iQr-h 9 )' = i 48 so. 

.Also 

r+^-lsOo 1 

Solving the equations, we havex«*8to, 


Thus he invests ;^Slo in 5% stock, and ^£750 in 4^% stock. 


MISCELLANEOUS EXAMPLES. lOS. 

1 . A person invested money in the 4 |>cr cents, when they 
were at 9$, and some more when they were at 90 ; find the 
advantage per cent, of the second puichase over the first. 

2 . A person invents H16600 in the 3 \itr cents, at 83, and 
when the funds have risen 7 per cent, he transfers j ofhis^ 
capital to raiUvay stock at 67^ ; what dividend ouijht the latter to 
pay that he may thereby increase his income by R50 ? 

3 . Wldch is the better investment, ^(256 in the 3^ per cents, 
at 87, or in the railway shares at ^89 per share, the dividends 
in the latter ease he ng 3] per cent, on the stim invested ? 

4 . A person possesses £3200 3 per cents., which he sells at 

; he invests the proceeds in {Railway shares .at ^56 a shaic, 

which shares pay 5 per cent, interest on ^45, the amount [>aid 
on each shai^. By how much is his income altered by • the 
transaction ^ 

5 . A person has R3000 stock in the 3 per cents, which he 
sells and rc^invests in the 3^ per cents, at 87I aud increases his 
income by Rs ; find the price of the 3 per cents. 

6. By selling ^1500 3 per cents, at 93 and re invc.jtiiig it • 
I increase my income by £is a year, if the dividend on the new 
shares is 8 per cent, what is the price of them ? 

7 . What sum must be invested in the 3 per cents, .at yo to 
amount in 33^ years at simple interest to £3210 cash ; the price 
of the stock remaining unchanged i How many years sooner 
would the amount be realized if the price of the stock rose.to 9^1 i 

8. A gentleman In India has been receiving 13 per ''cent, on 

his capital ; he goes to England, invests it in the 3 per cents, 
at 94 ii his income in England is ^3400 a year ; what was his 
income in India i (^i»Rio). . 
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0 . How much 3 per cent, stock must be sold at 87^ to pay 
the present worth of Ri645. 14^. due 10 months hence, at 3| per 
cent. ? 

10 . Municipal Debentures are at 119 when the Government 
Securities are at 93^, what should be their price when the 
Government Securities are at 71^ ? 

11 . What is the price of the 4 per cents, when of the sum 
invested is received as annual interest after deducting an income- 
tax of 4 pies in the rupee ? 

12 . A person invests R23800 pattly in a 44 per cent, stock at 
97^ and partly in the 3 per cents, at par ; if he holds twice as 
much 3 cents, as 4^, find the income that he obtains from the 
whole investmcut. 

L3. A man having money invested in the 3 per cents., from 
which he derives an income of ^864, sells out at 90, and invests 
in shares that pay 5 per cent, interest ; if his income be now 
increased by ^336, at what price does he buy the shares ? 

14 . What sum must have I invested in the 3^ per cents, at 
91 if, after investing i)40oo more m the 3 per cents at 75, and 
' paying an income-tax of 7^ in the £ on my total gross receipts, 
1 find my net income to be ^5^4. 51. ? 

16 . A person who has a certain capital calculates that if he 
iuvest half his capitaliD the 3 per cenu. at 90, and half in the 
4 per cents, at par, his total income will be Rlioo ; what is his 
capital ? 

10. A invests ^^3500 in buying equal amounts of 3 per cents, 
ai 78^ and 6 per cents, at I09I. S invests the same sum, half in 
one stock and half in the other. Find (i) the ditVi^ience in their 
incomes, (ii) the ratio of their rates of interest. 

17 . Four per cents, arc at 95, and 4I percents, are at 103. 
One person buys R200 stock in each, and another person invests 
H200 in each t compare the rates of interest obtained by the two 
on iheir whole investments. 

« 18 . A shareholder receives one year a dividend of 10 per cent, 
on his stock and pays an income-tax of 4 pies in the rupee. The 
next year he leceive^ a dividend of 12 per cent, and pays an 
income-tax oi 5 pics in the rupee. If his income is R394. 3.4 
more in the latter than in the former year, how much stock does 
he hold ? 

19 . 10 shares in a company are worth R1600 when the dividend 
is at the rate of 3 per cent ; how many share ought to be worth 
R960 when the dividend is at 6 per cent ? 

20 . A person invested RaSoo in the purchase of 4 per cents, 
at 90 and 4iper cents, at 95. If his total income is Ri30, how 
much of each stock did he buy ? 
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21 . A man invests £1600 in the 4 per cent stock at 80 and 74 
per Cent, stock at la; ; what sums must he invest in the respective 
stocks to make per cent on his money ? 

98 . A person, by selling 4 per cents, at 87 and investing the 
proceeds in the 5 per cents, at 96, finds tliat his incom is 
increased by R17 : how much 4 pei; cents, did he sell ? 

28 . 4 per cent stock, bought at 9;}, is held for 6 months at 
the end of which time the interest 1$ paid ; it is then sold at the 
same price at which it was bought: find the rate per cent, per 
annum of interest obtained for the money used. (Usual brokerage'. 

84 . A person invests Rsss in the 4 per cents, at 8$, and setts 
part of his stock when they have risen $ per cent, and the 
remainder when they liavc fallen 8 per cent ; he lost Rtl by the 
transaction : how much stock did he sell out at first i 

25 . S cent stock is sold at 108, and with the proceeds 
4 per cent stock Is bought at 91^ ; after a time 4 per cent stock 
is sold at 95} and the original stock purchased at 109, leaving a 
profit of R109 on the transaction : find the amount of 5 per ccnts« 
sold. 

20 . If the 3 per cents, be at 95, and the Government offer to 
receive tenders for a loan of ^^5,000,000, the lender to receive 
/;,ooo,ooo stock in the 3 per cents, together with a certain sum in 
■the 3J per cents., what sum in the 3J per cents, onglit the lender 
to accept ? 

27 . The pieseut income of a railway company would jiisiify a 
dividend of 6 per cent., if there were no preference share ; but 
as /50,000 of the stock consistt of such shares which are 
guaranteed 7^ per cent, per annum, the ordinary shareholders 
get only 5 per cent. : find the amount of the ordinary stock of the 
company. 

28 . A person buys 6 per cent, bonds, the interest on which is 

payable yearly and which arc to be paid off at par i year after tho 
time of purchases ; if money he worth $ per cent , what price 
should Ik given for the bonds ? « 

LIV. EXCHANGE. 

304 . Exchange means the giving or receiving of a sum 
of money of one country equal in value to a given sum of money 
of another country. 

The par of exchange between two countries denotes the 
inifinsic t^lue of a coi*.i of one country, as estimated in terms 
of a coin of the other country. 

The cotinae of exchange is the aclu<i^ or fnarketab > value 
at any time of a coin cf one country, as estimated in teuns of«a 
coin of the other country. 
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Thus, the quantity of gold in the English Sovereign being 
1*261 times the quantity of gold in the French Napoleon, at 
par of exchange £i is equal to 1*261 Napoleons; but in the 
course of exchange may be equal in value to a little .more 
iir less than 1261 Na|)olcons, 

Arbitratioa of oxchango is the determination of: the 
rate of exchange, called the arbitratod rate, between the .first 
and last of a given number of places, when the rates of ox- 
change between tlic first and second, the second and third, etc., 
of tliesc places are known. 

1105 . Moiu'y transactions between one country and another 
.ire usually curried on by means of Foreign Bills of Exchange 
or hriedy Foreign Bills. 

The following is the usual mode of prcKccding : 

Sup|)osc 1 want to tiansmit ^100 to a merchant in London. 
I go to a banker and buy a bill for the given amount, payable 
in Loudon, at the current rate of exchange ; I then scud the 
hill to the merchant in London, who presents it to the person on 
whom it is drawn and leccivcs the amount. 


9 Wi. The 

following tabic gives the principril foreign mono* 

tary systems. 

Fiance \ 

Ilclgiiim [ 

, i franc 

>’loo cctuinic^ 


Ssvitzcrland J . 
Italy 

I lira 

100 ccntesiini 


Spain 

i pcschi 

«ioo centhnos 


(iicccc ... 

1 drachmc 

»ICO Icpta 

Servia 

\ dinar 

^-100 paias ^ 


I'ulgaiia 

I leva 

lOD stotinkis 


Kounxania ... 

I ley 

»ioo ban is 


Germany 

I mark 

^100 pfennige 


Austria ... 

I florin or gulden 

100 krcuzers 

»ts, i\hL 

Turkey 

1 Turkish pound 

— 100 piastres 

»t&J. o |(4 

, Holland 

1 florin 

^loo cents 

»2r. id. 

Furtugal 

1 milreis 

^tooo leis 

*» 4r. 6 d, 

Sweden \ 
Norway r 

I crown 

• 

» 100 ore 

= IS. oili. 

Denmark J 
United States 

I dollar ($) 

-too cents 

— 4^. ni. 

/iussfa 

1 rouble 

“ 100 kopecks 

oRl. 12. 3. 

C/iina ... 

1 tad » 10 mace 

»ioo candareens 

-R3. 

Japan 

1 ven 

* 100 sen 

-a2. 7 - 6. 


[In the above table the equivalents given in English and 
Indian money are the pre-war rates. The Great War caused 
the most violent fluctuations in the exchanges throughout the 
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world# The rate^ have gradually become more or less steady 
and the present tendency is towards the pre-war level. For 
further information consult Jackson’s Commercial Arithmetic.] 

Note. In the Countries whose names have been printed in 
italics in the above table, as in India, the standard coins arc 
silver ; in Enjjland the standard coin is grid ; hence the value 
of the Rupee, etc., in ICngiiah money varies with the amount of 
silver whu:h can be bonglu for a gold sovereign. For some 
years past the value of silver as compared with gold has been 
steadily declining. A few yea is ago a Rupee was equal in value 
to about 2^. ; now it is equal to is. fi/f. 

Exnfftf/e I. Calculate the fiftr exchange between the 
so\*ereign and the nqicc, supposing pure gold to he woith i; 
times Its weight of pure silver, having given that 46^0 sovereign'* 
are coined fiom i Ih. Troy of standard gold, -JJ fine, and that 
a rupee weighs iSo grains nt silvei and is Hue. 


. , 12^20X21 12x20x8x40 

The >overcign weighs gr. or gr. ; 

and therefore it com;un> gi. nr 

of pure gold. « 


The rupee weighs iSo gr. ; .and tlierefoic it ccmtains 
(iSox{ 4 ) gr. or 165 gr. of pure silver, which is G<[iiivalent to 
W* Of * * Iff* of pure gold. 

Now the number of rupees cc|uiv:ilcnt to a sovereign is the 
same as the number o! times u gr, !.•> contained in I . 

Hence the sovcieign*=5fiJJ5J^ jil rupees 
* •sio'27.., lupeci. 

Example 2. Find the relation between the lupec and the 
shilling as determined Horn the intrinsic value of the two coins : 
having given that n rupee weighs 180 grains, and 1$ fine ; and 
that 1 lb. Troy of silver, fine, is coined into 66 shillings. 

Wc find, as in the preceding example, that the rupee contains 
165 gr. of pure silver. The sliilling contain;, (il 2 j^l*ix JJ) gi. ^ 
or gr. of pure silver. 

I rupee=»(i 65 -j- 5 -\’\^^) :>hillings 
«2*043... shillings. 


Eramp 'e 3. 
per rupee. 


Exchange R550 for English money at is. 8//1. 

Rt 8</., 

Rsso-ir. ZJ.X 550 

16^. M. A/is. • 
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Example 4- Determine the ccurse of exchange between India 
and En^dand, when Indian money is at a discount of 25 p. c.» 
Jiaving givcTi that at par 1 rupeeshillings, 

[Indian money being at a discount of as p. c, means that it is 
worth 25 p. c, less English money than it would be if it were at 
i»ar,] 

At par Ki ^ 

at 25 p. c. disc. Ri of 2.r. 

« IS, 6tl 

The course of exchange is 1^. 6</. per Ki. 

Exanipfe 5. If the rate of exchange between Calcutta and 

l.ondon i^ at is, 9^. per rupee, and that between London and 

ruris is at 25 francs per £1% what is the arbitrated rate of 
exchange between Cuiculta and Paris ? 

Ri«>tr. J0X25 franC8»2^^^ francs. (See Art. 244.) 

The required rate is francs per rupee. 


Example 6. The cotirse of exchange between London and 
Calcutta IS is, 6d, per niiwie, between London and New Yoik 
Is 45. 4rf. per dollar, and between Calcutta and New York 
U3. 2n. per dollar. If a meichantof Calcutta remit a debt of 
350 dollars tu New York through London, instead of direct, does 
lie gain or \Qht thereby ? And by how much ? 

K3. 2«i.X 350 —RI 050 +K 43 * taa.—81093. isa.—the amount tlie 
merchant has to pay for 330 dollars when icimttcd direct. 

4 j. 4 //.x 3 So-/^^''^^x 33 .i=^‘ 5 ^ 3 ^»vaUie of 350 dollars in 
English money. 




40 


r> 3 X 3 S 


t3i3>^35 

a 

i 


30 

40 


-.13x700 t^9ioo 7 


•*Che amount the merchant has to pay for 350 dollars when 
t^cnl through London. 

Hence the gain-Rio93. i2«.-Riou, ijff.-RSz. ioJ<r. 

»*R83 10^, 33/. 

EXAMPLES. IM. 


1 . Convcit R3782 to English money, the course of exchange 
6cing IS. s^rf. per R. 
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2 . Exchange £329. 75. M, for Indian money at Rn. 40* 
per £. 

3 . A Spanish pistole is worth is^* and an Austrian ducat 
gs, iti ; how many ducat> are equivalent to 226 pistoles ? 

4 . A French Napoleon or 20 franc piece is‘worth ; 

find, to the nearest fnithin^, the value in English money of 
123*21 francs. * 

6. A bill bought in Calcutta at lx. 6ff. a rupee, if sold in 
New Yolk at 4r. 3/f. a dollar : determine the course of exchange 
between New York und Calcutta. 

6. If /3“2o thalers; 25 thaIciH^93 francs; 27 franrs 
s-3 scud i : and 62 bCudi-»i3S gulden; how many gulden cun 
1 get in cxcli«inge for /?ii ? 

7 . Find the arbitrated laic of exchange between Vienna 
and Calcutta in rupees for 1 flotin, when the exchange between 
Calcutta und London Rj for 3x., between l.ondon und Paris 
25 francs for /i, between Paris and Berlin 3 francs for 4 mark'*, 
and between Berlin and Vienna 2 marks for 1 florin. 

8. If a thaler is equivalent to 40 ktcuzers, lo silber-gioschen 
und half a gulden, and if 30 silbcT'groschen make u thaler and * 
6a kreuzers make u gulden, how many gulden aie worth S 
thalers ? 

9 . IfRi in ICnglaud excluingcs for zx. s^f/.^andif £i in 
India exchanges for K13. 5 </. (*p.^ how much du you lose in R<yio 
by the two exchanges ? 

10 . A pv'j'^on in Calcutta wi>hes to leinil a debt of 240 
dollars to New York when the exjhangfs are 1 dollar"«K2. 

Hia<lx. 6^. and 23X »6 dollars. Is it moie advantageous for 
Inm to remit* directly to New Yoik or circuitously through 
London ? 

11 . A mci chant in London is indebted to one at Petrograd 
15000 roubles : the exchange between Petrograd and London 
is 50^. per rouble, between Petrograd and Amsterdam 91^. FI. 
per rouble, and between Amsterdam and London 36X. yi. FI. 
per £ sterling. What difference will it make if the London 
merchant is drawn upon through Amsterdam or direct ? 

12 . If in London I get^l for 25 francs 20 centimes, what 
shall I gain or lose per cent by taking French monev into 
Bavaria when the exchange is n gulden 40 kreuzers for 41, and 
3 gulden 20 kreuzers for a Napoleon? (i Nepo.B2ofr.; i fr. 
-iloo centimes ; x guld.«*6okreuz.) 

13 . The Indian bazar znauod is equal to 82I Ib. Avoir., and 
the rupee is equal to 2X. If x md of wheat cost R3, what will be 
the pnee in English money of i cwt ? 

14 . Exchange 3S0 dollars for English money when it is nt a. 
discount of $ per cent, given that at par t dollar*4/. td. 
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IB. Kxchiinge R66o for English money it is at a premium 
of JO per ctiUi., it being given ihai at par 4 ii ^is, 

IG. If India exchanges with England at a loss of 15 per 
cent, when the course ut exchange is ix. 5</. per U, what is the 
(Kir of excli.mgc ? 

17 . A merchant in Calcutta wUhes to remit to Loudon U9rx), 
a rupee being ct|iial to 2s. ; toi wJul sum iu Engli>lj money must 
lie draw his bill wlicn hills London are at u piemmin of 
12^ pei cent, r 

18 . I pay U^iooo io a bank foi a bill of exchange [)ayable iu 
London. *lhc lale of exchange \> u. for the rupee, and the 
hank changes me 3 pei coni, on the amoutit payable in England. 
How much will my agent in London receive r 

19 . A pi^rson m London owes another in Tetiograd 4f»o 
loublc.s, which tnust be remitted tliiough I'aris. lie pays the 
napiisito snm to his broket when the exchange between l^ondon 
and Paris is 33 francs for j(.i, and between Paris and Petrograd 
3fi«incs for one rouble. The remittance is delayed until the 
rates of exchange arc 34 francs for £1, and 3 fiancs for 2 loubles. 
What do<^s the broker gain or lose by the transaction ? 

20 . The exchange of Calcutta on London at 3 montlis is 

If. K ; lind the exchange at sight, reckoning^ 5 per cent, 

per annum. 

21 . Calculate the par of exchange between the gold mohur, 

weighing llio grains, 4 ^ 4 hc U. S. eagle, weighing 3315 

grams, yj fine. 

22 . Calculate the par of exchange between dhe Napoleon 
and the rupee, supposing puic gold to be woiih 15 times its 
weight of pure silver ; being given that ifil 97 i giains of French 
standard gold, fine, is coined into 133 Napoleons, and that a 
rupee contains ibo giaiiis ol silver, fine. 

23 . From 3465 grains of fine silver arc coined 14 thalers; 
find the value of a th«i!ei, when ;i pound Troy of Indian standard 
silver, of which 11 paits out of 12 arc fine, is worth H33. 

24 . If I lb. of English standard silver, of which 37 parts in 
40 are pure silver be worth 63r., find the value of a Hyderabad 
rupee which weighs 7 dwt. 17 gr., and ha> a fineness of 30 parts 
in 31. 

26 . The gold coinage of one nation contains 1 part of siver 
to ti parts of gold ; that of another nation, i part of silver to 
23 parts of gold. U is fotind that 59 of the first weigh as much 
as 133 of the second. The intrinsic value of silver is one*stxteenth 
ths^t of gold Determine the par of exchange. 
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LV, INVOICES AND ACCOUNTS. 


5107 . (0 Sffiitnen tut InvMce. 

CalciiltaJApril 23, 1929. 

Chatlos Sn)itl)« K$(|, 

of William Monin & Co. 

7, BankHliall Street. 


S yd. of flannel at Hi. 4a. per yd. 
to yd. of calico ai jii. 6/. per yd. •.* 

2 p:iir'> of j;lovu> al Hi. Ofi. per pair 


I»» 



\ H 

a. 

A 

% % • 

: 10 

0 

0 

# 4 ♦ 

2 

3 

1 0 

... 

U' 

4 

3 

, 3 

(, 

j; 

ti 

' ^ 


(ii S^etfweu oj an /hcru't. 

Calcutta, June 30, 1929. 

Charles Smith, VNq, 

To William Moran & (/O., 


7, bankshaU Sticct 


19J9 1 




K. 

a. 

/• 

Apnl 23, ! To eoods, as iKr invoice ... 

# « # 

1 ♦ ♦ 

>5 

6 

6 

May 7, j To 

ditto 



; 3 

7 

' 3 

„ . 13,: To 

ditto 

1«• 


y 

0 

0 

Jtmc II, ^ To 

ditto 



• 

7 

6 


• 



28 1 5 

' ^ 


(iy) Sptiimeu oJa De/aiUd A,\ounf. 

Calcutta, June 30, 1929. 

Charles Smith, E^iCf., 


To William Moran 5: Co., 


7, Bankshall Sticct. 


19*9 

April 23, 

8 yd. of Hannel at Hi. 4/1. per yd. 

: K , >1. P 

1 10 j 0 0 

1, 

\ 10 yd. of calico at 3a. 6^. per yd. 


», 

2 pairs of gloves at Hi. 9^?. 9/. per pair... 

3 M ^ 

M.ny 7, 

3 dozen stockings at R6 per doz. 

18 ’ 0 , 0 

« 13. 

13 yd. of linen .at 8/z. 6^. per yd. . 

6 14 f' 

June ,13, 

30 yd. of carpet at R3. 8<z. per yd. 

: 70 1 0 , 0 

t 9 

j 

4 pairs of socks at Kl per pair . 

(_4 j 0 0 


H 

1 

IJ4 ISO 


Ifote. Invoices and Accounts are called Billa Each 
separate entry in a bill is called an item. When an account h 
sent to a buyer it is said to be rendered. 
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LVI. METRIC SYSTEM AND DECIMAL COINAGE. 

Itoa. The Metric System of weights and measures, which, 
oiiginated in France, has been intrc^iiced to a greater or less 
extent into almost all the countries of Europe. It is also nearly 
a Iways used in scienrific treatises. 

The Tables of weights and measures in the metric systetrr 
arc constructed upon one uoiform principle, by attaching the 
f oUowing prefixes to each of the 


Gkkkk Prefixes. Latin Prefixes. 


X>ooa 

means 

10 

times. 

; Dcci means 

loth part 

of 

Hecto 

it 

100 

1 

ts 

Conti „ 

tooth „ 


Kilo 

n 

lOQO 


HiUi „ 

xoooth „ 

•1 

Myria 

tt 

10000 



t Thc abbreviations for the Greek prefixes used for the 
er denominations are written with a capital letter while 
those for the Larin ptefixes used for the lower denominations 
are written with a :>niall letter.] 

In this system the fuudaniCDtal unit of length is the Motre, 
whence the system is called the wF/riV system. The metre is 
eipial to 39*370... inches, and was originally taken to be the 
ten-millionth part of a quaitcr of the terrestrial meridian. An 
error has, however, been since found in the measurement of 
ilie terrestrial meridian, and the metre therefore is not exactly 
ilie length it was stated to be. The metre was computed to 
he 39*37079... inches. The latest determination makes it 
39 * 370113 ... inohea, btu the last two figures av^ uncertain. 


T.\ble. 


l o millimetres (mm.) 
10 centimetres 
10 decimetres 
10 metres 
10 decametres 
10 hectometres 
10 kilometres 


I centimetre (cm.). 

I decimetre (dm.). 

I metre (m,). 

I decametre (Dm.). 

I hectometre (Hm.). 
t kilometre (Km.). 

X myriametre (Mm.). 


1 metre-S8| inches nearly •about 1^ yards ; t kilometre 
• about s furlongs. 


t cm.^two'fifths or fouptenths of an inch nearly; i dm.» 
xo cm.-4 inches roughly ; X inch•2*5400..* centimetres. 
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Note, Short Ungtks are usually expressed in mitres^ docU 
metres and centimetres^ and skorUr lengths in centimetres and 
millimetres and tong distances in kilometres and metres. 

309 . Deoimala and the Metrio Table of Length.—We 
know that the local value of each digit throughout a decimal 
is ten times the local value of th^ next digit on the rig^ht, and 
one^tenth of that of (he next digit 00 the lett In the Metric Table 
of Length the successive denomiDations are also related in 
the same way. Hence^ with the decimal notation we can express 
a length measured by the metric system at once in terms of 
a*iy denomination. Taking one metre as unit, wc can prepare 


a table 0 f Metric Linear Measure by writing 
metre under the units’ 

column» 

deca*metre 

tens’ 

n 

hecto*metre 

hundreds’ 

n 

kilo-metre 

thousands’ 


deci>metre 

tenths’ 

H 

centi-metre 

hundredths' 

It 

miUi-metre 

thousandths’ 

t> 


Thousands 

1 

lA 

•0 

•5 

0 

3 

1 Mm 

* 

0 

V 

H 

4 

tft 

1 - 

1 

1 

Tenths 

Hundredths 

tn 

A 

•S 

a 

(Q 

f/t 

3 

0 

H 

mm, 

Km. 

1 

Hm. Dm. 

motro 

dm. 

1 

cm. 

5 i s : s 

5 


s ' 

5 

■ 

2 


\ 3 


4 


5 


6 i 

1 

7 



Example 1. From the above table we have at once 
(i) 5 Km. 5 Hm. 5 Dm. sm. $ dm. 5 cm. 5 mm. 

^ii) 1 Km. 2 Dm. 3 dot 4 mm.*2020*304 metres, 
(iii) 5 Hm. 6 m. 7 cnt* 506*07 metres. 


5555 55 $ 
metres. 


J. C. A. 25 
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Example a. 23564 m. 7 dm. 9 cm. 8 mia«a23564798 mm. 
- 33 s 6479‘8 cm,»235647‘98 din.- 23 S 64798 m.-2356‘4798 Dm. 
-* 3 S '64798 Hm.-23*s64798 Km.-2-3564798 Mm.-2 Mm. 
3 Km. 5 Hm. 6 Dm. 4798 m. 

EXAMPLES, tor. 

{pra!.) 

State the number of centimetres in 
1 . 8175 metres. 50*17 metres. 3 . 91*29 metres. 

4 . 65*07 metres. 6. 92*56 metres. 6. 37*38 metres. 

Slate the number of decimetres in 
7 . 32*6 metres. 8. 9072 metres. 8. 65*37 metres. 

10. 47*8 metres. 11 . 65*93 metres. 12. 79*27 metres. 

Read off in metres, decimetres, centimetres and millimetres : 
13 . 5*6 m. 14 . *653 m. 16 . *023 m. 

10 . 3*56 Dm. 17 . *0066 Dm. IB. 70*507 m. 

Express in metres : 

19 . (i) 3015111111., (ii) 5800 mm., (iii) 500 cm., 

(iv) 8751 cm,, (v) 7oHm., and (vi) 115 dm. 

Express in centimetres : 

20 . (i) 382 m., (ii) 5001 nt, (iii) 5000 Km., 

(iv) 3 mm., (v) 805 mm., and (vi) 23907 dm. 

Express in kilometres : 

21. (i) 1075 m., (ii) 5078 mm., (iii) 318 cm., 

(iv) 80000 m., (v) 710 Hm., and (vi) 567808 dm. 

Read off as a decimal of a metre : 

22 . 6 m. 8 dm. 23 . 9 m. 6 cm. 24 . 5 m. 4 dm. 3 cm. 

26 . 8 Dm. 4 m. 2 dm. 26 . 6 dm. 3 cm, 8 mm. 

27 . 8 m. 5 cm. 3 mm, 28 . 5 Km. 6 Dm. 8 cm. 

29 . 7 Hm. 3 m. 9 mm. 30 . 1 Ddl 1 dm. x mm. 

Read off as a decimal of one kilometre : 

31 . 6 Km. 3 Dm. 8 m. 32 . 8 Km, 4 Hm. i m. 

33 . 305 metres. 34 . 9 m. 35 cm. . 

Read off as a decimal of one centimetre : 

SB. 5 m. 3 cm. 4 mm. 36 . 1 dm. 8 mm. 
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87 . 2 Dm. 3 m. 4 dm. 5 cm. 6 mm. 

88. 4 Kitl 6 Dm. 8 dm. 2 mm. 
Express in metres : 


« 9 . (i) 

(34-25 X10) cm.. 

(ii) 

(4297015 X 100) cm., 

(iii) 

(78-5-MO) mm., and 

tiv) 

(500-MOOO) mm. 

Express in centimetres : , 



• 40 . (\) 

(38 57 X 10) m.. 

(it) 

(io 8 ‘ 70 sxiooo) m., 

(iii) 

(•0007-5-10) mm., and 

(iv) 

(78'o67-Moo) mm. 

Express in millimetres : 



41 . (i) 

(300 X 10) m., 

(ii) 

(587 X IOO) cm., 

(iii) 

(5-Moo) cm., and 

(iv) 

(•oo8-Mooo) cm. 


310 . The unit of area is the square metre. In measuring 
land the unit used is a tquart dteametre^ called an are, and the 
only multiple and submuUipIe used are the htitart (>*100 ares^a 
square hectometre) and the C€ntiare{^^x\f$^^ «irc«a square 
metre). 


Table. 


ioo sq. millimetres (mmq.) 
)oo sq. centimetres 
100 sq. decimetres 
400 sq. metres 
ICO sq. decametres 
100 sq. hectometres 
100 sq kilon^tres 


» I sq. centimetre (cmq.). 

• 1 sq. decimetre (dmq )• 

“ I sq. metre (mq.). 

— t sq. decametre (Dmq.). 
= I sq. hectometre (Hmq.). 
« e 1 sq. kilometre (Kmq.). 

= I sq. myriametre (Mmq.). 


\ centiare (ca.) * 1 sq. metre, 

too centiares 1 are (a.) [<»i ^q. decametre.^ 

100 ares “ 1 hectare (ha.) [-1 sq. Hm,] 

1 sq. metre»1550U sq. inches ; i sq. incb»6*45i6 sq. centi- 
metres. 

1 are •-1076*4 sq. feet nearly ; 1 hectareacres roughly. 

SxampU 1. 2 Dmq. 64 mq. 9 dmq. 34 cmq.M3640934 cmq. 
-56409 34 dmq,-a64'0934 mq 2*640934 Dmq.* 02640934 Hmq. 
* 0002640934 Kmq. 

Example 2. 73204 ca.*73^*04 e.•* 7*3204 ha.-? ha. 32 a. 4 ca. 

311 . The unit of volume is the cubic metre. The multiples 
of the cubic metre aie seldom used. In measuring wood the 
oubic metre is called a etere, and 10 steres make a <UcasUre. * 
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Table. 

looocu. millimetres ^ i cu. centimetre, 

looo cu. centimetres «« I cu. decimetre, 

looo cti. decimetres » i cti. metre. 


I cu. metre stere ; lo stores«I decastere. 

1 cu. metre or store *^35*3 cu. feet (nearly). 

Example. 37 03567 cu. m.-2703S'67 cu. dm.-2703s670 cu, cm 
••37 cu. m. 35 C11. dm. 670 cu. cm. 

The unit of capacity^ both for liquids and dry goocU. 
i> the litre, and i.s equal to a cubic decimelre. 


Taule. 


10 millilitres (ml.) 
10 centilitres 
10 decilitres 
20 litres 
10 decalitres 
10 hectolitios 


I centilitre (cl). 
B 1 decilitre (dl). 

“ I litre (lit.). 

« i decalitre (Dl). 

1 hectolitre (HI). 
- I kilolitre (Kl). 


Since i litre^l cubic decimetre, looolitres^i kilolitre, and' 
1000 cubic decimetres^ i cubic metre, l kilolitre«i cubic 
metre. 


1 litre»6ro34..« cu. inches'-1759... pints-t? pints nearly ; 
I kJlolitre- 35*3 cu. feet (nearlyX * 


Example. 3035*407 Jtt. - 30354*07 dl. = 30*5407 cl - 3025407 ml. 
-303*5407 Ul-30*25407 HI-3*025407 KI«3 kl 2 Dl. 5 lit 4 dl 
7 ml 


313 . The unit of weight is the gram (or gramme) which is the 
weight of a rM^/(* lenfimelre of distilled water at its maximum^ 
density. 

Tadle. 


10 milligrams (mg.) 
to centigrams 
10 decigrams 
10 grams 
io decagrams 
10 hectograms 
10 kilograms 


I centigram (eg.), 

I decigram (dg.). 

I gram(gr.). 

1 decagram (Dg.). 

I hectogram (Hg.). 

I kilogram (Kg. or Kilo.). 
I mynagram (Mg.). 
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Since I litre *"1000 cubic centimetres, and t kilojrramMiooo 
•grams, the weight of a litre of watery I kilogram. The weight 
of a kilolitre (i cubic metre) of water is 1000 kilograms and is 
called a iomaau de mer or millier. A ^uiutat^xoo kilograms. 

I gram«■ 15*432... grains or 15J grains roughly \ i kilogram* 
2*2046... lb. Avoir.*2^ lb. Avoir, qearly. 

314 . The Metric units, «(ith their relations with one another 
and their equivalents in British units, are collected together 
below for ready reference. 

I. Unit of Length is the Hdtre-39*370113... inches 

*398 inches nearly. 

II. Unit of Surfati 1$ the Are*! $q. decametre 

*1076*4 sq. feet nearly 
^ ^ acre roughly. 

til. Unit of Volume is the Storecu. metre 

*35*3 cu. feet nearly. 

IV. Unit of Capacity^ both for liquids and dry goods, 

is the Litre*! cu. decimetre 

*61*024... cu. inches 

*!7$9 « pints cr i| pints nearly 

**22 gallons nearly. 

V. Unit of Weight is the Orsm»the weight of acn. centimetre 

oi distilled water at 4*C. 

* 15*432— grains 

* 1grains nearly 
»t)022... lb. Avoir. 

313. French Money. 

10 centimes (c.) »* ! decime. 

10 decimes ^ * franc (fr.). 

Accounts are kept in francs and centimes only ; thus “3278 
francs” is read 32 francs 78 centimes. 

The Fraiic is a silver coin composed of 9 parts of silver and 
j part of copper, and weighs 5 grams. It is equal to 9|rf. nearly. 
The Napoleon is a gold coin *20 francs. 

The Proposed Decimal Coinage of Great Britain. 

10 mils (ca)-i cent (c,); 10 cents*i florin (f.); 10 florins*^!. 

316 . The great advanuge of a decimal system of weights and 
tnuasures is, as we have seen, that a compound quantity can^bc 
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reduced to a simple quantityi and viu vgrsa^ without going 
through the processes of multiplication and division. Hence 
compound rules are replaced by the corresponding simple 
rules. 


Example i. Express 7 hectares $4 ares 6 centiares as a 
decimal of a sq. kilometre, 

7ha. 34a. 6ca4«734o6 ca,»734o<^» sq.,metres-734*06 sq, decametres 

‘^7*3406 sq. hectometres —‘0734^ sq. kilometres. 


Example a. A wheel makes 1230 revolutions in passing over 
2 kilometres 5 hectometres 9 metres 2 decimetres ; what is its 
circumference ? 


2 Km. 5 Hm. 9 m. 2 dm.—23092 m.; 2509'2-5-1230-2*04 ; 
the ciicamfeicnce reqd.—2*04 metres—2 metres 4 centimetres. 

Example 3. A cubic foot of alcohol weighs 94 lb. ; find the 
weight of a litre in giams» supposing a litre to be equal to *033 
cii. ft. and a gram 15*43 grains. 

Weight of a litre of alcohol-*035x94 lb. 

-*035x94x7000 graijis 


•03: X94X 7000 
« 5*43 


grams 


•-I492*3... grams. 


Example 4. Cloth is sold at 2t fr. 80 c. per metre ; what is- 
the corresponding price per yard in English money, if be 
worth 25 fr, 25 c. ? [1 metre-39*37 inches.] 

I yard—36 inches— ^ metres ; 

^ ^ 39*37 

, 36x2180 

.. cost of I '35*27 “ centimes 

^ 36x2180 
“'•39*37x2525 
— IS*^* Dearly. 

Example 3. Add together 41*7 nx, 32*8 dm., 47*9 cm, and 
express the result in metre, dm. etc. 

42*7 m. — 42*7 metres 

32*8 dm. « 3*28 „ 

47*9 cm. - *479 n 

The required sum— 40*459 metres 

—46 metres 4 dm. $ cm* 9 xauL 
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Example 6 . Add together ;^3. ji. 2c. 3in., 3f. oc. 4m. 

end 7f. 3c. 

Mils 

37*3 

9304 

. 730 

13657 tnils»^l3. M. sc. 701. A/is. 

Example 7. Multiply yf. 9c. 3m. by 33. 

Mils 

793 

-. 3 ? 

15% 

*379 

35376 mil8“^25. 3f. 7C. 6m. Am. 

EXAMPLES. 108. 

1 . Add together and express the result in metre, dm., etc. 

(i) 57 m., 35‘9 dm., 686 cm. (H) 7'5 m., 92-8 dm., 73’S cm. 

(iii) 56 din., 59'3 cm., 62 mm. 

(iv) 18-3 dm., 45’9 cm., 53 mm. (v) 192-3 cm., 253 mm. 

2 . Subtract 

(i) 372 m. from '532 Dm. (ii) 9’82 m. from 623 Km. 

(iii) 15‘93 cm. from '429 Dme 

3 . Multiply 

(i) 33 cm, 5 mm. by 7. (ii) 74 dm. 3 cm. by 9. 

(iii) 36 cm. 8 mm. by 6. (iv) 14 dm. 4 cm. by 5. 

and in each case express the result in (a) metres, dm., etc. iP) as 
decimal of a metre. 

4 . Add together 

(i) La,- 7 f‘ 3 c. 4m., £9. 3f. 4m. and gf. 4c. 

(ii) £?• 4f- SC. 301., £4. gf. 6m., £3. 2c. 7m. and 50. 8m. 

(iii) £3. 7f. 4C. 3m., £9. 4f. 3c. 7m., £4. 3c. 6m. and 3f. 4c. 8m. 

(iv) £4. 9f. sc. 2m., £1. 6f. 2C., £9. 3f. 2c. 4m. and sf, 3m. 

(v) £7. 3 f. 4C. 2m., £^. 3f. 5m., .£8. 6c. and ^8. sf. am. 

6. Subtract 

(i) £a- 3 f- *<«• from £7. 3f. 3c. 

(ii) £i- *(’• 7 c. 4m. from ^£6. 3£ 2m. 
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(*») Cl- 3 f' Sni- from £9. 4f. 3c. 2m. 

(iv) £(). 4f. 6c. 7111. from £g. 3f. 2m. 

»(v) £3 6f. 9m- from £5. 2f. 3c. 

# 

6. Multiply .A 

(i) 6f. 9c. 3m. by 25. . (ii) -/3. yf. 2c. 4m. by 37. 

(iii) £ii. If. 4m. by 49. (iv) £7. 2f. 3c. 2m. by 25. 

(V) h- ?(■ 5m. by iH. 

Reduce 

7 . 2305000 millimetres to kilometres. 

8. 304007 ccQtiinetres to kilometres, etc. 

9 1203270 millimetres to decametres, etc. 

10. 75 kilomcties 7 decametres 3*05 metres to millimetres. 

11. 3070*5086 decametres to kilometres, etc. 

12. 23 sq. kilometres 6 sq. decametres 7 sq. metres to sq. 
metres. 

13 . 50 sq. kilometres sq. hectometres 4 sq. metres to $q. 
decametres. 

14 . 40740 centiaves to hectares, etc. 

16 . 8 hectares 7 aies to ccniiares. 

10. 36*307 sq. hectometres to hectares, etc. 

17 . 3012035 cu. centimetres to cu. metres, etc. 

16 . 5 cu« metres 27 cn. decimetres 4 cu. centimetres to cu. 
milHmetics. * 

19 . 40700302 milUHtres to kilolitres, etc. 

20. 3040600 centigrams to myriagrams, etc. 

21. 1375 centimes to francs, etc. 

, 22 . A man walks 7*92 kilometres in 2 hours ; how many 

metres does he walk in a second ? 

28 . The circumference of a bicycle wlieel is 4 metres 8 centi¬ 
metres ; how many times will it revolve in going 16*83 kilometres ? 

24 . If 25 horses eat 676 kila 575 gr. of corn in 9 days, how 
long will 240 kilo. 560 gr. serve 16 horses ? 

25 . The weight of 226 equal parcels is 1 tonneau 921 kilo¬ 
grams ; find the weight of each. 

20. If27 decalitres 8 centilitres of wine cost 67 francs 52 
Centimes ; find the cost of 15 litres. 
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sn. MisoeUaneous Examples. 

Example u Express £7. 15^. 7^^. in decimal coinage. 


4 

12 

20 


2’0 

ri 


I 


15*62; 

778125—^7. 7f. 8c. I•25m, Ans. 


Example 2. Express /9 3r. 9c. 8m. in s, d. 

/ 9 - 39 S 

20 

7^">o 

12 

€t. it ' ^ao 

£9- 3f‘ 9c. 8m.-»jC9. 7s. iVS2d 


Example 3. Assuming a metre to be 39f inches, find the 
nearest whole number of litres in one Cubic foot. [C. U» 2911.] 

I m.»39f inchesM^i^ in. 


1 cii. metre cu. ft. 

But I ct^ metreBtooo cu. dm. 

«• 1000 litres. 


ft.1000 litres, 

I cu. ft®iooox(“^ litres 

' 105 * 

2 2 2 

10x^0x10x32x32x32 

* jcidxlMxjoa' 

21 21 21 


262144 
- W 

-28*3 litres 

^28 litres (approximately). 
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Example 4. A metre is 39*37 inches. If this is a ten*milUonth 
part of the distance of the equator from the polet how far is it 
round the world, the measurement being taken along a meridian ? 
(Give the result in miles, furlongs, yards, etc.) 

Let ;r in. be the distance of the equator from the pole, then 
4t in. is the distance round the world. 


Now, 



.. X-393700000, 

157480000a 

i2|i;74Socooo inches 

3 *3*233333 ft.4 inches 

I *43744444 yd.» ft- 

220 11121872222_ 

(220 yds. -1 fur. [ 10, 19^8383.9» (3 x 11 x 2)+(9 x a) 

81 19H838 fur..’3> or 84 yd. 

24854 miles...6 fur. 


/. The distance reqd.«-4,r in.»24354 ml 6 fur. 84 yd. i ft. 4 in. 
H'iarly, 


Example^, The third class lailwav fare in France'’is 5 
centimes ^r kilometre and in England id, per mile. Given 
that 1 yard-»o'gi44 metre and*'/i“25’i7 francs, find (in English 
luoncy) the diflerence of the fares for a journe]'of 100 miles in 
the two countries, correct within a farthing. [C. U. 1921.]' 

Id England the fare for 100 mxXcs^ioOii^is, 4(i 

1 yard »'9144 metres, 

/. loo miles«1760X100 yd. 

«»I76ox 100x 9144 metres 
*>176 X 914*4 metres. 


Fate for one kilometre or 1000 metres«>5 centimes (in France) 

francs 


^ioo* 25 i 7 * 


5 


tooox 100x25*17 


the fare for i metre 
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the fare for 176 x 914*4 


. 5X914^4X^176 
mtim Z j Qoo X ICO X 25 •! 7 

_jx^44XJ.76^^^ 

8517 

ioox9-I44X'176 

—35*ir • 

914 * 4 X* 176 , 

«'• ' - t, 

25*17 

_9I44X 176 ^ 

“ 251700 
-61. 4rf. 2 9/. 


The difference-Sf. 4//.-6 j. 4rf. 3 ’ 9 /- 

-U. ildl ri/-ir. ii(/. z/. near!/. 


S.xamp/46. A decimetre is equal to 3937 inches and a 
cubic iacn of water weighs 252*45 grains. Express a kilogram 
in pounds Avoir, correct to two decinial places. [One pound 
Avoir.-7000 grains.] 

' One kilogram >■ 1000 gram 

— the wt, of a litre of water 

— the wt. of a cubic decimetre of water 

— the wt. of (3 937)* cubic inches of water 
-( 3 ‘ 937 )*x 252 * 45 «rains 

• (Av„K.,-<A-?37j’»:iS?4S ,b. 

7000 ' ' 7 

»2'20 lb. 


[3*937.4 approximately. /. 4X4X4-64. This is between 
10 and too ; so it will affect the last two figures in the product. 
Hence to find the result correct to 2 places of decimals^ the 
calculation should be carried on up to 4 decimal places.] 


•25245 

•9940 

3.9,33 

7393 

7393 

7393 

7574 

2 9820 

11*7399 

•2272 

•8946 

3*5220 

•0076 

*0298 

■1174 

*0018 

*00^ 

*0274 

•^0 

39>33 

7 I S '4067 



2*2009 
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EXAMPLES. 100. 

L An estate contaioiog 30 hectares $0 ares is divided into 
rooo fields of eqital area ; find the area of each. 

2 . How much wheat at 19 francs 5 S centimes per hectolitre 
ought to be given in exchange for 312 hectolitres 80 litres of 
’barley at i franc 25 centimes per decalitre ? 

3 . Express a yard in terms of the metre» supposing a metre 
'to be equal to 39 37 inches. 

4. Express a kilometre as a decimal of a mile, if a metre be 
3C/37 inches. 

6. The standard height of the barometer is 760 min. Find 
this height in inches, (i metre-39*3701 inches.] 

6. Express a |X)iiDd Avoir, in grams, a gram being equal to 
M *43 grains. 

7 . If a cubic inch of air weigh ‘31 grains* what will be the 
weight in grains of a litre of air, having given that a cubic metre 
is equal to 3S'3 cubic feet, and a gram 1^*43 grains. 

8. A gallon of water weighs 10 lb. ; find its volume in cubic 
centimetres, supposing a kilogram to be equal to 2^ lb. 

9 . Mahogany is $5 lb. to the cubic foot ; find the weight df a 
dreastere of Mahogany in tonneaux and kilograms, supposing a 
cubic metre to he 35*3 cubic feet, and a kilogram 2| lb. 

10 . An inch is 2'S4 centimetres, and a kilogram is 2*2 lb. ; 
find the pressure of the atmosphere in grams per sq. centimetie, 
supposing il to be 1$ lb. Avoir.,to the square inch. 

11 . If a kilolitre be 220 gallons, find the value in English 
money, of a pint of a liquid which is worth 33 francs the decilitre, * 
(200 francs being equal to ^47. 

12 . A decimetre is equal to 3*937 inches, and a cubic inch of 
water weighs 253*4$ grains. Express a^kilogram in pounds Avoir, 
correct to two decimal places. 

13 . A gallon contains 277*274 cubic inches, a cubic decimetre 
is 61 cubic inches and a kilogram is 2) lb. ; calculate the weight 
in pounds of a gallon of water. 

14 . The area of a room is 43*68 sq. metres, and its length 
*is 832 centimetres ; find its breadth. 

16 . Find the length of a piece of ribbon which has a surface 
•of 15*75 sq. dm., and which is 1*5 cm. broad. 

16 . Find the value per metre of cloth, when a piece 37 m« 
2 dm. 5 cm. long is worth t86 fr. 25 c. 
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17 . Find (be number of cubic centimetres (i) in a litre^ 
(2) m a stere. 

18 . A plank is 3 m. long, 5 dm. broad and 2*5 cm. thick ; dnd 
the volume of (he plank. 

19 . A room is 7*24 metres long, 4*21 metres broad, and 

contains 121921600 cubic centimetres of air; rind the height of 
the room. * 

20 . Find the weight of a litre of water in grams. 

21 . Given that I lb.»7000 grains, and J gram«i5'4 grains,, 
find the number of grams in an ounce, correct to 2 decimal 
places. 

22 . Specific gravity of a substance being the ratio of the 
weight of any volume of the substance to the weight of the same 
volume of water, find the specific gravities of mercury and alcohol, 
having given that a decalitre of mercury weighs 136 kilograms 
and a centilitre of alcohol weighs i grams. 

23 . A plate of iron 55 cm. long and 43 cm. broad weigl)s* 
26961 grams. Find the thickness of the plate, if iron is 7*6 times 
as heavy as water. 

24 . If a gallon of water weighs 70,000 grains, and i kilogram 
^15432 grains, how many times can a litre measure be filled 
fiomaS'galloo cask and what decimal of a litre will be left in* 
the cask ? 

26 . If the weight of a cubic foot of water««63§ lb., and 
1 kilogram«B2'2 lb., find the number of cubic feet in a cubic 
metre. * 

26 . Reduce 5 m. 2 dm. 3 cm. to yards, feet and inches, taking 
I metre as equal to 39*37 inches. 

27 . Find the area of the field l.|S metres long and 84 metres 
bro 4 d, and express it in ares. 

28 . A cistern 12 metres long and 7 metres wide holds 1036$6* 
kilograms of water. Find the depth of the water. 

29 . Given that a cubic foot of water weighs 1000 ounces, 
and an inch«2*54 centimetres, find the nearest whole number of 
grams in 1 Ib. 

30 . Given that iron is j's times as heavy as water, find the 
weight in kilograms of a sheet of iron 3*4 metres long, 2*5 metres 
broad and 1 centimetre thick. 

SI. A rectangular cistern 3*2 metres long and 2*3 metres* 
broad has a capacity ot 11040 litres. Find the depth of the 
cistern. 
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32 . If I francia9*4 annas, and t kilogram■■ 1*07 seers, find 
in francs the price of a kilogram of an article which costs a 
rupee a seer, 

33 . A sq. yard • *84 sq. metre, and £t francs. An estate 
measuring 1848 hectares is sold for five miUion francs. What 
is this in pounds per acre ? [i.acre»4840 sq. yd.] 

34 . A room is iS metres long and 9 metres broad. Find its 
area in square yards (correct to two places of decimals), taking 
a metre to be equal to 39 37 inches. 

35 . A room is lo feet 6 inches long, and 5 feet 4 inches 
broad. Find iis area in square metres, taking a metre as equal 
to 39 37 inches. 

36 . Given t metre•>•39*37 inches: 

(i) Express an inch in centimetres correct to two places 
of decimals. 

(it) Express a sq. metre in sq. inches correct to two places 
of dccm\als. 

(Hi) Find the nearest whole number of cubic inches in 
a litre. 

(iv) Find the nearest whole number of litres in a cubic foot. 

87 . Given l inch«3*5 centimetres approximately, the weiglit 
of a cubic foot of water *62^ lb., and i lb.«>700o grains, find the 
nearest whole number of grains in a gram. 

SS. Given 1 gram^ 15*43 grains approximately, and i tola 
•*iUo gmins, express a seer of 5 o tolas in grams, correct to two 
places of decimals. 

30 . Find the weight of a hectolitre of niercdry which is 13*6 
times as heavy as water. 

40 . Given 1 gram»15*432 grains, 1 Ib.«-7ooo grains, and 
1 sGcr» 14400 grains, shew that, approximately, 5 kilograms 
»il lb., and 14 kilograms^ 15 seers. 

41 . Given I metres39*37 inches, shew that 981 centimetres 
*32 feet nearly. 

42 . The driving wheel of a locomotive is 12*5 metres in cir* 
cumference, and it makes 2*5 revolutions in a second ; how long 
will it take to travel 100 miles, tf i mile 1*6 kilometres. 

43 . Find the value of 

0*34 kilograms +9*4 grams4*600 milligrams as the 
decimal of a pound; given i gram* 15*432 grains, and 1 lb.*700o 
grains. 

44 . Find, to the nearest litre, the content of a tank 3*21 metres 
'long, 2*15 metres broad, and 54 centimetres deep. 
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LVIl. GRAPHICAL METHOD. 

Sec. 1.—Graphical Repkesentation ok Statistics. 

318 . It is often found conveuient and attractive to represent 
the facts and dguiea of ceitnin nhenomena hy graphs ; such 
representation ^ives a vivid and clear conception of the nature 
of those phenomena accoidin^ to the data furnished. 

The following examples will explain how some statiitical 
figures may be represented by giaphs 

Examph i. The following tabic in round figures gives the 
growth uf population in India during the years 1871-1921. 
Represent this graphically, and from the graph drawn find the 


probable pcipulaiion in the 

year 

1916 as 

also the probable year 

m which the 

populatiim wat 

uW 

iiullions. 


Year. 

Population (in 

mill.) 

Year. 

Population (in mill.) 

zii7i 

210 


I90t 

*95 

iii»i 



19a 

3*5 

1891 

283 


1921 

3 * 0 . 


Here, population less than 300 millions and years less than 
2871 are not wanted. Hence let the length of a side of a small 
square measured horizontally represent two yeais and an equal 
length measured veiticalty represent 3 millions. Thcoiiginis 
taken at the point (1871,300) and the meaning of the figures in 
the diagram (Graph No. i) is thus clear. Now population in 1871 
which \> 310 millions is rcprcseiUvd hy a ptiint on (>r which is 
obtained hy counting 5 divisions (because 310 mill.- 3 oo mill.MKo 
divs.) frftnr O along OY ; maik the point. This point 
is 5 divs. above the level OX which represents 200 millions. 
Now consider the population in 1881 which is 255 mill. Hence 
It should be represented by a point half of (355-200) or 37I 
divs. above the line along the verticaTline representing 
the year 1881; mark the point. Or, since the vertical line 
OV lias been marked off 10 divs. apart, we can see from 
the graph at once the position of the line parallel to OX 
representing 260 mill. Hence by counting 2jdivs. only (represent' 
ing 5 mill.) this line along the vertical line representing 
the year i 83 i we can obtain and plot the point which shall 
represent the population 255,000,000 in 1881 without n^uch 
trouble. 

Similarly for the years 1891, l 9 oit 1911 and 1921, the prints 
representing populations for those years can be plotted by 
counting 43), 47I, 57^ and 60 divisions respectively above the line 
OX representing the successive populations along tlie verii :aU, 
of the respective years. 
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Now draw througli these points free-hand a cohUhuous curvei 
as represented in the figure* The resulting curved line 
is the required ^M*aph which shows the nature of the phenomenon 
we arc inve^itigating. The data furnished regarding the growth 
of the population in India no doubt gives an idea, but this graphi* 
cal representation gives a vivid and rtady grasp of that 
idea like a picture of '>ome phenomenon or happening. 

> 

Now, it is evident from th(j graph that the vertical correspond¬ 
ing to the year 1916 (marked St in the figure, which is 2^ divs. 
from iQn) is about S9 small divisions which means that the 
population was prr»baHly aon-hitS or 31S millions in that yean 
This is icpre^cnied hy and P is the point (1916,318). Again, 
the point oil the Cutvc which correspondi to s6S millions is Qy 
whoso ab^civsa is fintml lt> he 1386 . This is represcnicd by 
and 0 , is the point 

Note. It m tv be reasonably suppiscd that the growth of 
population .and not sudden; honce is tlic necessity 

of drawn)a onii^avHi curve, tl):U i> one not having sharp 
turns. 


2. The rainfall at a certain place for a number of 
consecutive ycais is given in the following table. Represent 
graphically. What ii the avviage (or normal) rainfall? Show 
in a graph the dcvialioui in each year from the normal rainfall 
indicating iucreabe by the plu> sign and decrease by the minus 
sign. 

% 

Year. K^ini'aU in inches. Year. Rainfall in inches. 

1920 1^2 1926 120 



Let years be represented along OXy taking 3 divs. fof each 
inlervarof I year bej^iiming from 1920 at th* origin and let 
the rainfall be repre*>cntcd along Oiy taking 2 divs, to represent 
1 inch of rainfall b;;ginning with 9} inches at O which is the 
lowest on record. 

The same could have been done in the first example 
with respect to populatioo taking C? of OK to Yeprcbcnt 2ia 
millions of population, that being the lotVest on record duting the 
years to be considered. But we did not do that only to show that 
we cau begin at any pvint we like according to our choice and 

J. C. A. 26 
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convenience and also for the neatness of the graph to be 
obtained. 

The origin is thus at the point (1930.95) and the meaning 
of the figures in the diagram (Graph No. i) is thus clear. 
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In the year igio the rainfall is loa in. and Uldn; 2 dtvs. 
alon^ OV to represent rainfall of 1 inch, we^plot the point repre* 
senting 102 inches of rainfall on OKcounting I4div3, abovf OX 
or counting 4 divs. above the point marked 100 in. on 0 K We 
proceed as in the previous example and complete the graph 
by joining the successive points. Jhe resulting ^raph is shewn 
as annexed. 

e 

The normal rainfall in this place is obtained by dividing 
all the rainfalls from 1910 to 1931 by 12» which is the number 
of years. It is in this case no. If we take the new origin at no, 
ana draw the new A'axis OW (see Graph No. 2\ the variations 
from the normal would manifestly be exhibited. 

Note. The rain fall in a place being purely casual, the curve 
is necessarily zigzag or brokCit^ and not continuous as in 
Graph No. i. 

Exnmfi^e 3. Table below shows the growth of expenditure 
on Education in the principAl provinces of British India in 
round figures in lakhs of rupees from 1917—1927. 

Draw the several graphs representing the growth of expend!* 
turc on education in each of the said provinces. 



C. P. 

& 

Bur¬ 

B. & 0. 

Pun. 

A 

U. P. 

Bom 

Mad. 

Ben. 

19:7 

Ucrar. 

40, 

ma. 

04, 

80, 

I,o3,« 

1,44. 

i,c6, 

2,16, 

2,40- 

1913 

52. 

70, 

3o. 

1,12, 

1.53, 

1,64, 

2,24, 

2,52 

1919 

56, 

75. 

92. 

1,20, 

1,73, 

1.92, 

3,44. 

2,64, 

2,76 

1920 

04, 

3o, 

1,00, 

»,40, 

3,28, 

2,32, 

3,04 

2921 

72, 

83, 

1,13, 

1,34, 

2,40, 

2,60, 

3,16, 

3.08 

1922 

76. 

1,00, 

1,13, 

1,83, 

2,98, 

2,92, 

3,40, 

3,3ft 

1923 

30, 

1,16. 

1,03. 

3,30, 

2,33. 

3.03, 

3,44, 

3,32 

1924 

»4> 


1,20, 

2,13, 

J-oo. 

3,28, 

3,72, 

3^44 

1925 

33, 

>,48, 

>,32, 

2,33. 

3,04, 

3.40, 

3.80, 

3,88, 

3>5ft 

1926 

1,00, 

1,16, 

1,76, 

1,52, 

2.5'i, 

3,16, 

4 ,*o, 

4,5ft. 

3,3o 

1927 

1.96, 

I,3o, 

2.33, 

3,40, 

3,84. 

4.04. 


Let years be represented along OX^ taking 7 divisions for 
each year beginning with the year 1917 and expenditure in lakhs 
of rupees be represented along O Y caking 1 division to repre* 
sent 4 lakhs of rupees. 

After plotting the {joints representing the successive expend!* 
tures for these years in each province, we complete the graph 
required for that province byjoiniDg ttU pirints consecutively by 
straight lines. ^ 
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The student will do well to follow the plotting of points 
according to the data given and thus get a go^ exercise while 
verifying the annexed graph. 

Example 4. In an observatory the temperature of a certain 
day was recorded as follows 


6 A. Kf. 

7 S‘F. 

6 P. lu 

loo'F. 

S A. M. 

7 i'V. 

8 P. M. 

94 -F. 

10 A. M. 

82’F. 

10 P. M. 

90 F. 

1 Noon 

87 F. 

13 P. M. 

8o‘F. 

2 V. N(. 

97 T. 

2 A. U. 

79 -F. 

4 K M. 

I02’F. 




Rep.efient graphically the temperature of the day at different 
times dining the day and read olf fiom the graph the probable 
temperature of the day at ti a. m. and il r. M. 

Let represent (he different hours of the day, 2 divisions 
representing 1 hour, beginning with 6 a. and let oy represent 
the corresponding icmperaiurcs, 2 divisions representing also 
rF. beginning with 7S'F. which is the lowc.-t on iccoid. The 
origin it thus at (6 A M., yt*) andithe meaning of the figures iiie 
(he diagram .Graph No. 4) will be clear. 

riot the points according to the data given as in the previous 
examples and join them fo^itinuously by drawing freehand the 
cuive 0 P (2 k S r U V IVX Y as represented in the figure, 
for reasons previously explained in Ex. i. The student will also 
perceive that for the same reasons the maximum temperature 
recorded 102*F., i$ most pruhably not the true maximum 
but it is rather something higgler be^>rj it falls down to loo*F., 
after 2 hours.* 

To find the temperatures at n a. m. and ii km. we draw 
verticals through those hours represented by the points li and D 
on OX to meet the curve at two different points. The distances 
of these points and C from the line OX are measured which 
give the respective temperatures of the day at those two hours. 

From the graph they appear to be 84* each. 

Example 5. The wholesale price in Calcutta of Jute in 1914 is 
taken to be too. Prices in the successive years arc tabulated 
below compared to the above. Represent graphically. 


1915 

68 

193a 

110 

1916 

80 

1923 

90 

1917 

64 

1934 

103 

191S 

75 

1935 

154 

1919 

ns 

1926 

130 

1930 

T04 

I 9»7 

93 

19>1 

»3 

1933 

100. 
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arithmetic 



Hours. 
Graph 4 . 













Pi ices of Jute 



EXA.1IFI.ES. 109a. 

L The yearly income of a person for 6 consecutive years is 
given below ; represent them graphically. 


192$ 

R3 ,ooo 

1928 

83,300 

1936 

R3 ,ioo 

1929 

83,200 

1937 

» 3 ,tS 0 

1930 

83,350. 
























4 o 8 « 


ARlTRirsTiC 


fl. The average aoDual prices of wheat in the United 
Provinces for a period of successive years are given below 
noted against each year. Draw a graph showing the fluctuations 
during those years. The prices j^ven are for each i.maund 
of the comme^ity. 


Si 


Average 


Year. 

price of t md. 

' Year. 

price of 1 md 

1925 

RS 

1929 

B3S-0 

1936 

R 4 - 8-0 

1930 

R3.8-0 

1927 

R4-4.0 

> 93 t 

» 3 - 4 -o 

192b 

R4'0-o 

32 

B3-0-0 


3 . The temperature of an m*door patient in a certain 
hospital was recorded as given in the table below ; draw a 
graph showing the variations in temperature of the patient 
at dilTcrcnt hours of the day and read the prob ble 
temperatures of the patieiu at ii a. st and it P. >r. 


8 A. M. 

98 *F. 

6 P, M. 

103T. 

XO A. M. 

99 *K. 

S P. M. 

lOl’F. 

IS Noon 

I03'F. 

10 P. M. 

ioo*F. 

7 P. M. 

103-sT. 

12 A. M. 

99 F. 

4 P. M. 

io4*F. 

2 A. M. 

97 F. 


4 . The average time of sun-rise (in hours ami minutes) 
at Calcutta during each month is given below ; represent graphi¬ 
cally the variations throughout the year. 


Month. 

January 

February 

March 

April 

May 

June 


Hours of sun-rise. Month* 


6-46 min. 
6-37 
6-14 
S'45 
5-»5 
S-i8 


»> 

<1 


f} 


July 

August 

September 

October 

November 

December 


Hoprs of 5un*ri$e. 
S*26 min. 
5-37 

5- 48 
0-0 

6- 17 
6-35 


3. The average monthly rainfall (in inches) ofTainta in 
193) is given in the following table. Draw a graph showing 
the variations in that year. 


Month. 

Rain-fall. 

(io inches) 

Month* 

Rain-falL 
(in inches) 

January 

•5 

July 

6-5 

Februfry 

•3 

. ^ August 

37 

March 

•6 

September 

2*8 

April 

^y 

1*8 

October 

37 

ai 

November 

rs 

June 

5*9 

December 

•a. 
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0 . The populatsoa of a towo which was 20400 i& I 9 H 


showing the nature of 

the increments* 

• 

Year. 

Population. 

Year* 

Population 

1915 

20,900 

1921 

16,300 

1916 

11,600 

1922 

18,300 

I 9 J 7 

12,400 

1923 

20,500 

1918 

13,800 

1924 

22,900 

1919 

14>470 

1925 

25.400 

1920 

15,500 

1926 

29.400. 


7 . The following table gives the Hindu and Mahomedan 
populations of Serajganj (in round figures) from 1923 to 1933 


Ymt. 

Hindu. 

Maho. 

Year. 

Hindu. 

Maho. 

1923 

10,000 

12,100 

1938 

13,000 

17,500 

1924 

10|200 

12,700 

1939 

13*400 

18,000 

1925 

10,900 

13.300 

1930 

14400 

19.000 

1926 

ii,SOO 

14.500 

1931 

14,300 

19,300 

1937 

12,000 

16,000 

1933 

14,700 

19,900. 


Draw the two graphs showing the variations in the popula* 
tions of the two cominuailies concerned duiing the periods 
mentioned* 


8. The following table shows the new business effected by 
Indian life offices since 1922 in each year and the total business 
remaining in force at the end of the year. 


1 

1 

t 

Hew business written 

Total business remaining 

Year. 

during the year* 

in forcr: iit the end 
of tlic year. 

1922 

, 1 

5,64 lakhs. 

1 

1 

37 crores. 

1923 

5 , 8 s „ 

39 „ 

1934 

6,89 „ 

43 „ 

lv 25 

8,15 1. 

47 „ 

1926 

10,35 „ 

^3 

1927 

ia ,77 „ 

60 „ ’ 

1928 

15,41 

71 

1929 

17,99 „ 

82 „ 

1 *930 

16,50 „ 

89 » 

\ 

• 

17,76 „ 

98 „ 


Dr^w graphs showing the two kinds of business done 
daring those years* * 
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The price of cotton in Calcutta in 1914, is taken 
to be 100 ; the prices for the subsequent years are noted below 
compared to the above* Draw a graph showing the fluctuations. 


Year. 

Prices compared to that 
of 1914 which is taken , 
to be 100. 

Year. 

Prices compared to that 
of 1914 which is taken 
to be loa 

1915 

89 

1922 

191 

1916 

121 

1923 

244 

1917 

174 

1934. 

272 

1918 

' 3€>9 

192s 

205 

1919 

7 y> 

1926 

147 

1920 

tS 2 

1927 

167 

1921 

143 

192S 

167. 

10 . 

The rate of premium 

of life 

insurance in a certain 


company to realise He.ooo payable at death is given in the 
following tabic for dilTcrcnt ages of the policy-holder at 
which the policies arc issued. 

Age in years. Annual Premium 

(to the nearest anna). 

t 


30 

R60. 

4 tf. 

2S 

& 67 . 

70 . 

30 

R76. 

t4A 

35 

R84. 

12a. 

40 

B99. 

xoo. 

45 

BI20. 

8a. 

50 

Ri 45 - 

lOtf. 


Show graphically the variations in the rates of the premium 
at different ages of the policies effected and from the graph 
find cut the probable premiums required to be paid by intqpding 
persons 37» 38 and 47 years of age. 
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11 . Exports from India of mw and manufoetured jute from 
1919-20^ to 1933*34 are given below. Represnt graphically the 
quantities of the two commodities exported in those years. 

Export from India (in thousands of tons}. 


Year. 

Raw jute. ^ 

Manufactured, 

I 9 t 930 

592. 

652 

1920-31 

473 

833 

1921-22 

467 

641 

192,23 

57S 

672 

1923-24 

660 

747 

192423 

696 

812 

1925-26 

647 

Sii 

19:627 

70S 

860 

1927'33 

S93 

885 

1928-29 

S9S 

911 

1929-30 

to/ 

938 

193031 

620 

766 

1931-32 

5S7 

663 

1932-33 

563 

680 

1933-34 

748 

672. 


12 . Total expenditure on education in British India from 
the Government *and semi Goverxfmcnt funds in evciy fifth year 
from 1877*78 to 1917 18 and annually Itervaftcr to 1926*27 is 
furnished in round figures in the following tabic \ represent 
graphically. 


Year. 

Total Expenditure 
(in lakhs of rupees.) 

Year, 

187778 

1,60 

1918*19 

1832*33 

2,00 

I 9 [ 9’20 

1887-88 

2.80 

4 

1920-21 

1892-93 

3,20 

1921*22 

1897-93 

3,60 

1922*23 

1902-03 

4,20 

1923*24 

1907-08 

6,40 

19 J 4 *S 

1912-13 

9,60 

1925*26 

1917S8 

11^1 

1926*27 


Total Expenditure 
(in lakhs of rupees.) 

13,20 

14,80 

17.20 

18,8a 

19.20 
20,40 
21,60 

23.20 
24,8a 
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Sec. II—Graphical Problems. 


319 . Some arithmetical problems can be solved graphically. 
But it should be remembered that by this method only an 
approximate result is obtained which must be verified by the 
arithmetical solution giving an exact or correct answer. The 
following examples will explain the method of Graphical solution. 

Example x, If one sheep costs 1(4^ how many sheep icost R28 ? 

Let prices be represented along OXt taking i div. to re¬ 
present Ri and sheep be represented along OK, taking 4 divs. 

icrj I sheep. 

Since 1 sheep costs &4, we count 4 divs. from O along OX 
to get at the length OAf representing U4 and then count 4 divs. 
up along the vertical (ordinate) thiough to get at the point 
representing i sheep (4 divs.«x sheep.). (Sec Graph No. 6.) 



Price in nipees* 


Graph 6» 
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Let the point be marked P. Join OP and produce it 
The straight line OP represents the Graphi the length of 
the ordinate of every point on which gives the number Of 
sheep which may be bought by the number of rupees represented 
hy the length of OX cut olf between O and the feet oi the rcspec* 
tive ordinates. 

• • 

To find the number of sheep worth BaS, count a8 divisions 
from O along OX and mark*ihc point Q. From Q draw QR 
parallel to OY to meet the straight line at /f. Then 
the length QR gives the number of sheep required. By count- 
ing QR we imd it to contain 28 divs. Hence the number of sbcop 
- 284 - 4 - 7 . 

Examples. /I can row a boat along a river at the rate^of 
4 ’miles per houi'i And U can row at the r&tc of 3 miles per hour, 
if they both row the boat jointlVi find the time they will take to 
reac'i at a point 24 miles Ironi the starting place. Also find 
at what time li will be at a distance of 17^ miles fiom the starting 
place when rowing alone. 

Let hours be represented along OX^ taking 7 small sub-divi' 
sions equal to one hour, and let miles be represented along OYg 
taking i subdivision mile. Then the meaning of thu figures 
(see Graph No. 7) along the lines ol the diagram will be clear. 

Let A be the point (i hour, 4 milcsX This of course is obtained 
hy taking 7 divisions along OXf representing one hour, and then 
proceeding vertically through lA equal to 4 divisions 
representing 4 miles. Join O^^and produce it Then this 
St. line is the gsaph of A'^ motion. Similarly, if we take E at 
the point <1 hour, 3 miles) and join and produce it we get 
the graph for the motion of B*s boat. 

New to get the graph of their combined motion, we 
must add to the ordinate Ai of At a length fC equal to the 
ordinate i?i of thus getting a point C whose ordinate u the 
sum of the ordinates of A and Join OC and produce it, 
which is the graph of their joint motion. 

Next, count 24 ntilcs along OVf and we get the point 
Draw the horizontal MX through M cutting the graph for 
joint motion at X, This represents the abscissa of A\ and 
on reckoning it we find it to be also 24 divisions. Thus the 
time taken to reach 24* miles will be Y 3? hours. 

Again, count lyh miles along OY and find the point marked 
JV in the figure. Draw the horizontal line AfY thiough iV, 
cutting the graph fin Et motion at K This represents the 
abscissa of K, and on counting it in the diagram, it is found«to 
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be about 40} small divisions. Thus the time taken by B 
alone to reach miles will be or 5.8 hours, nearly. 



Hours. 
Graph 7. 
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ITote. The result obtained by ^aph is necessarily approxi¬ 
mate but results which are within 't of the unit may be 
regarded as fairly correct The student is advised also to 
use graph paper of good quality in which the lines are equally 
spaced ana do form squares and not rectangles. 


4 

Example 3. A can do a piece of work in 3 days and B can 
do it in 4 days. In bow many days will both ot them together 
take to do it ? 

Let days be represented along OXy taking 7 divs. to represent 
1 day and work along (> K, taking so divisions to represent the 
whole or one work. Through 1 on OYy draw a straight line 
1parallel to to represent l work. Since A can do 
the work in 3 days, count 21 divs. along O^to represent 3 days 
and then draw the vuitical which meets the line of l work at A. 
Join OA ; this straight line gives the graph of A^% rate of 
work. Similarly since H can do the work in 4 days, count 28 divs. 
along OXy and then draw the vertical winch meets the line of 
iwoikat^ Then OB gives the graph of i^’s rate of work. 
(See Graph No. 8). 


To find the graph of their combined rates, add to the ordi¬ 
nates of the puinw on the line OA the corresponding ordinates 
of those on OB. This is cfTcctcd as follows. Take any point* 
B on OBy whose dKtance front OX is given by PM^ Then 
produce AtP to meet OA at 71 Produce MT to pf so tliat 
PAi^TN. Join ON ami produce it to meet the line of 1 work 
in D* Then OD gives the gra^h of their combined efforts. 
From D draw SQ peipcndicular to OX^ Count OQy which gives 

the time required to complete the work jointly daysBif 

days. 


Example 4. In a game of skill, A can give By and B can give 
Cy 10 points cut of a game of 50 ; how many should A give C \ 


[Note. ^'•A can give B xo points out of a game of jo’’ 
means that while A makes 50 points B can make (50* 10) or 
40 points.’’] 


Let f?A**along represent the time A takes to obtain 50 

points and 1 div. along OV io represent 1 point. Through 
the point on OK representing points draw a straight line ABC 
parallel to OX representing the line of 50 pomta* Let the 
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TimCj 
Graph 9. 

Take 16 divi. below A, on A/C. Join OA/ and produce it 
to cut the line of 50 points at B. This line gives the graph ot 
the rate at which B gains points. 

Now take T 10 divs. vertically below B, Join OT. Let it 
cut the line ofsopointa at C" and the vertical A/Cu/f. This 
line gives the graph of the rate at which C gains points. • 

J* C. A. 27 
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Now it is evident from the graph, in the time OK, A's points 
«re represented by the length A/l, that of B by the length ^AT 
and that of C by the length B/C which is equal to (A'AT-VVX) 
<■40-8—33 divs.,as by counting NB it is found to contain 
8 divs. 

Hence can give C ($0-33) or 18 points in a game of 
SO points. 


EXAMPLES. 190b. 


1 . If the price of 1 watch is {I5, draw a graph showing 
the relation of the number of watches and their prices. Read 
off from your graph the price of 6 watches. 

2 . Draw the graph from which you can read off the 
price of 1, 3 etc. articles when those for 5 articles are given 
to be U35. 

8. A man walks on foot at the rate of 4 miles per 
hour. Draw the graph of his motion and from the graph 
find out how far he travels in 4 hours, and at what time he will 
be at a distance of 22 miles from where he starts. 

4 . If a man’s average ,annual income is R2000, find 
out his average monthly income from the graph which 
represents his average annual income. ‘ 

8. If in a certain year a man’s income is assessed at 6/ 
in the nipee, find out graphically the income-tax payable 
on an income of U2000. The next year he pays an income-tax 
of U 937 S according to the above rale j find out his income 
this year. 


6. 1 *n«'-e"39'37o inches; draw a graph showing their 
relations and read off from the graph in inches the value of 1-c 
metres and in metres the value 0/7^74 inches. ^ 


, 7 ., Find graphically the amount of Rjoo at simple interest 
after 4 yea« calculated at Rd per cent, per annum. ^ 

s 

8. -4 can do a piece of work in 4 days and B in 5 davs 
Hw ’many days would both of them working together taS 
iO do It ? Also find out how much of the work ttey can do 
working together m a single day. Use graphs. ^ 
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B. When alt working together, a certain piece of work 
•can be finished by B and C in 3 days« A takes 9 da^ 
and B 7 days to finish it when working alone. Find out from tne 
graph the time C t^ces to finish the job alone ? 

10 . A monkey climbs up a greased pole at the rate 
of 10 ft. per minute, but climbs* down 3 ft. the next minute ; 
find graphically the time the monkey wilt take to reach at the 
top of the pole which is 49 ft. hlfch. 

IL A can give B 25 yards’ and B can give C 30 yards’ 
start in a race of 150 yards. Find graphically how many yards’ 
start should A g<ve C in the same race so that A may finish 
off 10 yards leading. 

12 . In a race of 140 yards, A can give B so yards’ and 
C 3s yards’ start; find graphically how many yards’ start S can 
give C. 

13 . A cistern can be filled by one pipe in 20 minutes and by 
a second pipe in 1$ minutes, while it can be emptied by a third 
pipe in n minutes. If, when the cistern is empty, all the three 
pipes are set running, find graphically when the cistern will ^ 
filled. 

14 . Two triends take loans of II200 each, one at simple 
interest and the other at compound interest at xo per cent 
per annum. 

Draw graphs showing amounts at the end of i, 3, 3 and 
4 years in both the cases. 

Let us at firs! compute the amounts in the two cases 


Years. 

Amount at 
Simple 
Interest 

Amount at 
Compound 
Interest 


R 

R 

Q 

200 

200 

I 

220 

f20 

2 

240 

242 

3 

260 

266*2 

4 

280 

292*82 


Let years be represented along OX, lo divisions representing 
I year and amounts be represented along OY, taking i div. to 
represent Rs or lo divs. to represent Rso, beginning with R200 
«t 0 . • 
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Plot the points accordingly and we see that the amounts at 
simple and compound interests are shown by the graphs OP" 
and OQ respectively at difTerent periods of which OP is a straight 
and OQ a curved line. (See Graph Ko. lo). 
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LVIIK PROBLEMS IN HIGHER ARITHMETIC. 

SfM. Example i. A person has a number of oranges to 
dispose of; he sells half of what he has and 2 more to i of 
the remainder and 4 more to ^ofthe remainder and 6 more 
to C ; by which time be has disposed of ail he had. How many 
bad he at first ? 

When he had given i of hU oi;anj{es to C he had 6 left; there- 
fore this is (1 or } of the number he had before C came, and 
cheiefore he liad 6 x } or 8 before C came ; therefore he had 
(8+4) or 13 before he had given 4 oranges to fi ; but this is«the 
number he had Icfi when he had given 4 of his oranges to B ; 
therefore this is (1 --i) or | of the number he had before B came, 
and therefore he had nxfor 18 before B came i therefore he 
had (18+3) or 30 before he had given a oranges to A ; but this is 
the number he had left when he had given ^ of his oranges to 
A ; therefore he had 30 x a or 40 before A came : that is, he had 
40 oranges at first 

Example The expenses of a family when rice is at is 
seers for a rupee are RM a month ; when rice is at IS seers for 
a nipce the expsnses arc R77 a month ; what will they be when 
rice is at 18 seers for a rupee ? 

The prices of a seer of rice in the three cases are 
and R*xV respectively ; /. the price of a seer is first reduced by 
or and finally by RWf- iV) nr Now, when 

the saving on a seer of rice is the total saving is Il( 8 o*- 77 ) 
or II3 ; when the saving on a seer is Ujfc the total saving will 
be or R5. The reqd. cxpenscs*»hv8o-5)«U75, 

Or thus : When the saving on each sesr of rice is R(^ the 
total saving is R3 ; /. the number of seers of rice required by the 
family per month*R34 *R^b 180 ; and the price of 180 seers at 
J3 seers for a rupee is fti$ ; /. the other expenses of tho family 
*RC8o-i5)aR63. Again, the price of 180 seers at 18 seers for 
a rupee is Rio ; /. the total expenses when rice is at 18 seers 
for a rupee will be R(65 +10} or R75. 

Example 3. A labourer was engaged for 36 days, on the 
agreement that for every day he worked he should have 4a., but 
tliat for everyday he absented himself he would be fined 3 a. 
He received R7. 8a. at tbe end of the time ; how many days was 
he absent 7 

If he had worked all the 3^ day# he would have received R9 : 
/. through absence he lost (K9-K7. 8a.) or Rr. 8a. But for each 
^ay of absence he actually loses (4a.4-aa.)or 6a. \ /. tbe number 
<A days he was abseot^^Rr. 
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Sxamplt 4. I have to be at a certain place in a certain time,, 
and I iiud that if I walk at the rate of 4 milei per hour I shall be 
5 minutes too late, and if at the rate of S miles per hour I shall 
be 10 minutes too soon ; what distance have 1 to go ? 

If I walk 4 miles an hour I require i; minutes more time in 
' going the distance than if I walk 5 miles an hour. An 1 in walk* 
ing I mile I require 3 minutes more at the former rate than at 
the latter. Hence 1 liavc to gou distance of 5 (i.c, 15*^3) miles. 

Exampfe 5. I have a certain sum of money to be distributed 
among a certain number of boys, and I find that if I give A3 to 
each rshall spend H4 too little, but that if I give US to each . 
1 shall spend Ho too much. How much have 1 to spend ? 

If I give R3 instead of U) to each I require U2 more per head 
and (U4 + R6) or Rio more on the whole; the number oi 
boys«-UiO‘!*Ha«5 ; and I have to spend (R3XS-hR4) or U19. 

Example 6. A lb. of tea and 4 lb. of sugar cost ; but, if 
sugar were lo rise $0 per cent, and tea 10 per cent., they would 
cost 6s, 7(1 ; tind the cost of the tea and the sugar per lb. 

If both tea and sugar were to rise p. c., the cost of i lb. of 
tea and 4 lb. of sugar would he 7s. (hi. ; but tea rises only 10 p. c., 

40 p. c. of the coat of a 1b. of tea«-7^. 6r/.-6/. 4(1; 

the cost of a lb. of tea«*3r. 4/f. ; /. the cost of 4 lb. of sugar 

8^4 ; and /. 1 lb. of sugar costs 5^4 

Example 7, Three tramps meet together for a meal; the 
first has 3 loaves, the second 3, and the third, who has his share 
of the bread, pays the other two 5^4 ; how ought they to divide 
the money ? 

Each eats § lotves ; the first has given ( 3 .r-|) loaves and 
the second (3-i) loaves to the third; /.the t <4 given by the 
third ought to be divided in the ratio of (3-S) 4 ^., of 

4 to 1 ; /, the first will take 4//., and the second id. 

Example 8. The sum of the ages of A and B is now 4; years, 
and tlieir ages $ years ago were as 3 is to 4 : find their present 
ages. 

5 years ago the sum of the ages of A and B was 35 years ; if 
3$ years be divided in the ratio of 3 to 4, the parts are 15 years 
and 30 years. /. The present age of ^ is (15 + S) or 30 years, 
and that of B is (204^5) or 25 years. 

Example 9. A is twice as old as and 4 years older than C \ 
the sum of their ages is 71 years : find the age of each. 

If Cwere as old as the sum of the ages of B and C 
would be 75 years ; now, dividing 7$ in the ratio of 2, i and 2, 
we find that the parts are 30,15 and 30 ; /. A^% age is 30 years». 

IS years, and C$ (30^4) or 26 years. 
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Exawple to, A and D begin business with equal capitals. 
At tbe end of the year A has gained R6oo, and li has lost ^ of 
his capital ; A has then twice as much as /A Find how much 
each had at first. 

of A’s capital) X 2capital+ R6oOt 

capital)^!*.... 

is of yl’<»capita1*.... 

>t’s capital-fj of /l*s capital««/f’s capital+ R6oOf 

5 of capital «^R6oo, 

capital»R6oox {«U750. Ans. 

Or, a^gchraUaUy thus : 

Let Rr be the capital. 

Then, by the question, t+6003 

j.V“6oo, 

T=75o. 

licnee the required capital is R7S0. 

Example il. Divide 250 into two parts such that, 3 limes the 
first part and $ timen the second part may he together equal to 950. 

3 times the 1st part 5 times the 2nd part«9S0 ; ...(i) 

and the i$t part + the 2nd part»25o, 

/. 3 times the ist part + 3 times the 2nd pari«»75o \ 

2 times the 2nd part■»200,^subtracting (ii) from ( 5 )] 

She 2nd pirt->ioo ; 

and /. the 1st part*-250-100««15a 
Or, algebraically thus ; 

Let 4* be one of the parts. Then the other part«»2;o-x. 

By the question, 54r + 3(250-x)«95o, 

/. 2T-950-750-200, 
r—100. 

Hence the parts are 100 and 15a 

Example 12. Mangoes are bought at Rio per 100 ; at what 
rate per 100 must they be sold that the gain onRioomaybe 
eqoal to the selling price of 250 mangoes ? 

Rioo is the cost price of 1000 mangoes ; /. (1000-250) or 750 
mangoes must be sold for Kioo; A the selling price of 100 
mangoes-Rioo X If ft t3|. 
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Example ly. Two passengers going to the same place haye 
6 md. of luggage between them, and are charged for excess of 
luggage R4. Sa. and H3 respectively ; had the luggage all be¬ 
longed to one person he would have been charged R8. 40. for 
excess. How much is allowed free ? 

R4. +R3 is the charge on 6 md. less twice the free allow- 

aocei and H6. 4a. is the charge on 6 md. less the free allowance ; 
/• the charge on free allowance-* K8. 4a. 8tf. + R3)*>i2a. 
/. (R8. 4 a+ 12^.) or RpMcharge on 6 md. ; i2A«-charge <m 
I md. Therefore ^ md. is allowed free. 

Example 14. Two guns are fired from the same place after 
an interval of 6 minutes, but a person approaching the place 
observes that j min. 51 sec. elapse between the reports ; what 
was his rate of progress, sound travelling 112$ ft. per second f 

In 5 min. 51 sec. or 3$i sec. the man travels a distance which 
sound will travel in (6 min. - 5 min. $1 see.) or 9 see. Hut in 9 sec. 
sound travels 112;; x 9 ft., in jti sec the man travels 111$ x 9 ft.; 

in 1 hour the man travels miles or i9lii miles. 

Example R49was divided amongst 150 children, each 
girl had 8 a and leach boy 4a. ; how many buys were there 7 

If 4A be given to each child, R37. wilt be spent, and the 
boys will have grt their sltarcs. The remaining sum, Rii. 8a., 
must tlierclore be distributed amongst the girls only, giving 4a. 
to eacli. Ilcncu the number of girls is the jame as the number oj 
times 4a. is contained in Rii. 8a. \ therefore the number of girls 
is 46, and therefore the numbenof boys is 104* 

This example may also be solved by the method of Art. 268. 
Thus : When II49 divided amongst 150 children, each gets 
on the average. Hence the question may be put thus~**Each 
boy is to have 4a. and each girl 8a. ; in what ratio should they 
be mixed that o*ch may liave on the aveiagc Therefore 
by the method of Art. 299, we find that the ratio of the number 
of boys to the number of girls must be (8-: (*7^-4) or 
104 1 46. Hut t04 + 46«l50; the nuntber of boys«iio4, and 
the number ol girls » 46. 

Example 16. A frce-hold estate is bought at 20 vears’ pur¬ 
chase ; find (he rate of interest obtained on the money invested. 

free*hold estate is bought at 20 years’ purchase” means 
that it is bought for 20 times tbcyearly rent derived from the 
estate.] 

If the value of the estate is R20, the rent is Rr ; if the 
value of estate Is R100, the rent is Rs* Therefore the rate of 
interest obtained is $ P* c. 
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Example 17» If 36 oxen in four weeks eat up the grass on a 
4 eld of 12 acres and what grows upon it during the time ; and 
at oxen eat up the same in 9 weeks ; how many oxen will it 
maintain for 18 weeks, supposing the grass to grow uniformly 
during the time ? 

OrigL growth+4 wk/s growth maintains 36 ox for 4 wk., 

/... I ox for 144 wk. ; 

also, origl growth+9 wk/s growth. 2t ox for 9 wk., 

/... 1 ox for l89»wk. 

Hence, subtracting 2nd line from the 4th, 

5 wk.*s growth maintains 1 ox for 45 wk., 


1 wk.’s growth. 1 ox for 9 wk., 

/, 16 wlc’s growth. I ox for 144 wk. ; 

but orIgL growth 4 > 4 wk.’s growth. 2 ox for 144 wk. ; 

origl growth— 12 wk/s. 


Now, 2 wk.’s growth maintains for 9 wk. 1 ox, 


I wk.*s growth. for 18 wk. ^ ox, 

(i2 4*r8) or 30 wk.’s growth. for 28 wk. 15 ox., 

4,€., origl. growth + 18 wk.'s growth. for 18 wk. 15 ox. 

Aitsv/er, ij oxeo« 


Or, aigtbrfically thus : 

Let X noriginal growth, 

^ — quantity required to maintain i ox for one week, 
total weekly growth. 

Then 36/X4-4' + 4x, . (i) 

2l^x9=x+9^. ... ... (ii) 

By subtraction, 

• • ••• ••• C*iO 

.*♦ From (i) and (iii) we have x+ 36^—144^1 

/. X—108^ “ 12 X w. 

But the lequired na of oxen eat up the grass in 18 weeks ; 

quantity eaien up in 18 weeks. 

But 28^-30^-30 X9y-it^x 18. 

The required number of oxen—15* 
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EXAUFLEB. 300. 

1 . A person has a number of oranges to dispose of ; he sells 
half of what lie has and one more to /f, half of the remainder and 
one more to //« half of the remainder and <mc more to C, and half 
of the remainder and one more to /) ; by which time he has 
disposed of all he had. How mhny had he at first f 

3 . A tliief having stolen soino money from the palace of 
Siraj-Uddowlah was catiglil on his way hack by the head i:AoJa 
who let him off on getting half the money and Rzo more ; he was 
caught jgain by the sentry at the palace gatc^ who got a third of 
what he then posscssd and Ilio moic ; lastly he waslctotThy 
the kottuaf in his rounds on getting i of what he still had and E6 
more. The thief came home robbed of all he stole. How much 
did be steal 7 

5. The expenses of a family, when rice is at 8 seers for a 
rupee, are R7$ a month ; when rice is at lo seers for a rupee, 
the expenses are a month (other expenses reiiuining tin* 
altered): what will they be when rice at 12 seeis for a rupee 7 

4. A labourer was engaged for 15 days, on the agreement 
that for every dxy he worked he should have 6a., but that for 
cve^y day he absented himself he would be fined^. He received 
R4. 2a. at the cod of the time ; how many days was he absent ? 

6. I have to be at a certain place in a certain time, and 
I find that if I walk 3 miles an hour I shall be 10 min. too late,. 
and if 1 walk 4 miles an hont I shall be 7^ min. too soon ; what 
distance have I to go ? 

w 

6. 1 have a ceitain sum of money to be distributed among a 
certain number of boys ; and I find that if I give R2 to each 
I shall spend R4 too little, bm if 1 give R3 to each I shall spend 
R3 too much. How much have I to spend 7 

7 . I luive a certain sum of money wlwrewith to buy a 
certain number of nuts, and 1 find that if I buy at the rate of 
40 a penny I shall spend 5//. too much, if 50 a penny, 10^. too 
little. How much have 1 to spend ? 

8. A lb. of tea and 3 lb. of coffee cost 5r. ; but, if coffee were 
to rise 33^ p. c. and tea 50 p. c., they would cost 73. Find the 
cost of tea and coffee per lb. 

8. 3 lb. of tea and 4 lb. of sugar cost 8r. ; but, if sugar were 
to rise 25 p. c. and tea were to fall 2$ p. c., they would cost yr. 
Find the cost of tea and sugar per lb. 

10 . Three tramps meet togetlier for a meal; the first has • 
3 loaves, the secooa 4» and the third, who has his share of the 
bread, pays the other two 7 half-pence ; how oagbt they to divide- * 
the money 7 
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XL Two settlers in New Zealand own adjoining farms of 700 
and 500 acres respectively. They unite their farms, taking at 
the same time a hew partner who pays £1200 on the understand* 
tog that ^ of the land will in future belong to each. How is the 
^1200 to be divided between the original owners f 

12 . The sum of the ages of and C U now 90 years, and 
their ages 10 years ago were as 3 ; 4 , 5 ; liod their present ages. 

13 . A is twice ns old as and 5 years older than C; the 
sum of their ages is 45 years ; find the age of each. 

14 . Divide R80 between A, fi and C in such a manner that 
A may get 3 times as much as and li Rto more than C. 

16 . A and B begin btisiness with equal capitals. At the end 
of the year A has gained U130, and B has lost of hi$ capital; 
A has then twice as much as B. Find how much each had 
at first. 

16 . A and B begin business with equal capitals. At the end 
of a certain time A has gained ^ of his capital, and D has lost 
R200 i B has now | oi tviiat A has. How much had each at 
first? 

17 . Divide 155 into two parts such that, twice the first part 
and 3 times the ycond part may be together equal to 370. 

18 . Divide fto into two paits such tliat, ^ofone part and 
i of the other part may be togetlicr equal to 40. 

19 . Divide 350 into two parts such that, 3 times the first part 
and i of the second part may be together equal to 250. 

20 . Mangoes are bought at Rg per 100 ; at what rate per too 
must they be sold that the gain on ft too may be equal to the 
selling price of 400 mangoes ? 

21 . Sugar is bought at 40. per seer \ at what rate per seer 
must it be sold that the gain on Rio may be equal to the selling 
price of 8 seers ? 

22 . Two passengers going to the same place had 8 md. of 
luggage between them, and were charged for excess of luggage 
R8 and ft4 respectively ; had the luggage all belonged to one 
person he would have been charged fti4 fur excess. Find how 
much is allowed free, and how much luggage each had. 

23 . Two guns are fired from the same place after an interval 
of 10 minutes, but a person approaching the place observes that 
9 min. 30 sec. elapse between the reports ; what was his rate of 
progress, sound travelling nil It per second ? 

24 . Two guns are fired from the same place at an interval of 

1$ minutes, but a person going away from the place hears the 
reports at an interval of f s min. 30 sec.; if sound travels 112$ ft, 
per second, find his rate of travelling per hour. * 
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2 S. Two guns are fired from a place at an interval of 28 
minutes, but a person approaching the place, at the rate of 13^ 
miles an hour, hears the reports at an interval of'27 min. 30 sec. 
Find the velocity of sound per second. 

38 . Cannons are fired at regular intervals in a town, and a 
person riding towards it at thCtiate of 9 miles an hour hears the 
reports at intervals of i; minutes ; at what intervals must the 
cannons have been fired, sound travelling 1120 ft. per second t 

27 . Cannons are fired at intervals of 10 minutes in a town 
towards *which a passenger train is approaching at the rate of 
30 miles an hour ; if sound travels 1136 ft. per second, find at 
what intervals the reports will be heard by the passengers. 

28 . R60 was distributed among 50 children, each girl had R2 
and each boy Ui ; how many boys were there } 

29 . 3; fruits, consisting of mangoes and oranges were bought 
for Rl Sa. ; il the mangoes cost 2a, each and the oranges 6 p, 
each, find the number of oranges bought. 

SO. \ lump composed of gold and silver measures 6 cu« inches 
eind weighs 100 02.; ifacu inch of gold weighs 20 02 and an 
ci]Mal bulK of silver t2 02., find the weight of gold in the mixture. 

31 . 19 grains of gold or 12 grains of silver displace one grain 
of water. If a ring composed of gold and silver, #eighs 88 grains 
and displaces 5 giains of water, how many giains of silver does 
it contain ? 

38 . A farmer has oxen worth ^12. lox. each, and sheep worth 
£t, 5x. each ; the number of oxen and sheep being 35, and their 
value £i 9 i- lot. Find the numbdr he had of each. 

33 . If an income-tax of 7^. in the on all incomes below 
£lco a year, and ix. in the £ on all incomes above £100 a year 
realises .£18750 on /500000, how much is raised on incomes 
below £100 a year ? 

34 . How mxny years’ purchase should be given for a free-bold 
' estate so as to got 5 per cent, for the money ? 

36 . An estate is bought at 25 years’purchase for R40,000, 
one-fourth of the purchase-money remaining at mortgage at 
fi per cent. The cost of collecting rents is Rioo per annum. 
What interest does the purchaser make on his investment ? 

36 . If to oxen in s weeks eat up the grass on a field of 
7 acres and what grows upon it during the time, and n oxen eat 
up the same in 4 weeks, how many weeks' growth is on the field ? 

37 . If 20 oxen in 4 weeks eat up the grass on a field of s acres 
and what grows upon it during the ttihe ; and 17 oxen eat up the, 
same in 10 weeks i how many oxen will it maintain for 5 weeks, 
sup^sing the grass to grow uniformly during the time ? 
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88. In a certain meadow there is a crop of $9$ stones of 
grass, which grows uniformly. Uil oxen turned in would con- 
suA^e all the grass in 48 days, but 6 oxen would require 98 days, 
what weight of grass would each ox eat in a day ? 

SB. If 95 horses eat the grass of 35 acres of one field in H 
days, in what time would 90 horses eat the grass of another field 
of 56 acres, where there is at first twice as much grass per acre 
as in the former field, the growth of the grass being neglected^ 
What must be the ratio of the rates of the growth of the grass 
in the two fields so that your result may be accurately true i 

40 . A well is fed by a spring which flows continuously and 
uniformly into it. When there are 10,000 cu. ft. of water in the 
well, 7 men can empty it in 90 days ; and when there are 15^000 
cu. ft. of water in the well, 5 men can empty it in 50 days. How 
many cu. ft. of water flow into the well in one day 7 

41 . A cistern has one supply^pipe (A) and 9 equal waste* 
pipes C) attached to it. A is opened, and when the cistern tt> 
partially filled B is also opened, and the cistern is emptied in 

S hours. Had C been opened along with B the cistern would 
ave been emptied in s hour. How long after A was B opened ? 

48 . A cistern has two pipes attached to it, one to supply 
and one to draw off. If both the pipes are opened together, the' 
cistern is filled in 9 hours ; but if the waste-pipe is opened one 
hour after the supply-pipe, the cistern is filled in 7 hours. In 
what time can the supply-pipe fill the empty cistern ? 

43 . A leaky cistern is filled in 5 hours with 30 pails of 3 gallons 
each, but in ^ hours with 90 pail# of 4 gallons each, the pails being 
poured in at Jntervals. Find how much the cistern holds, and. 
m what time the water would waste away. 


ZZAUPLES 70B EZEBCI8E. 801a. 

(First Series), 

1 . State in words 10030900790091. 

a. Find the value of 66674-9545-^-901 -1-843*8761. 

8| IReduce ^49. 6 s, 2iii. to farthings. 

4 * Find the prime factors of 51495. 

5 . Reduce lowest terms. 

0 . Find the sum and difference of 23*001 and '0414. 
7 . Find the value of f of R7. 7a 7 A 
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8. Write in words 32001031 os according to the Indian 
numeration. 

9 . The greatest prime number known is expressed by 
r25i*+292o< ; find the number. 

10 . What sum will remain when four bills, amounting to 
As • 7 * R3.4. 9 , A? . tS . 3 » and Rio . 13 . 3 respectively, 
have been paid out of R25 ? 

IL Find the G. C. M. of 23791 and 8029. 

12 . ^ Subtract 14^4^ ^^om 

15. Multiply '03S by *0042, and divide *03217 by 6*25. 

14 . Find the value of *0062$ of £u 

16 . Subtract one crorc five lacs three thousand and twenty 
from twenty^nine million twelve thousand and four. 

ie« Multiply 765389 by 64164 in 3 lines. 

17 . I go to town with £9. u. id. What have 1 left after 
buying a dosen chairs at 13^. 7id. each } 

18 . Find the L, C. M. of 9669 and 1611$. 

19 . Add together 3 ji and {j. 

20 . Express as a decimal *ooo 3 +/i^r^ *00849 

21 . Reduce } of ^ of 19s. 6d. to the fraction of $ of {V of 
£1. 9 s. 4 d. 


22 . Express 944 in Roman notation, and CDXCIX in Arabic 
notation. 

23 . Multiply 387659 by 85672 in 3 lints. 

24 . How many cows at Rio. 14^ each can I buy with the 
proceeds oi selling 87 horses at RllS* 20. eac^ 7 


25 . Simplify 


ai + i? 

26 . Multiply •006134 by io'oyi, and divide the result by •0032. 

27 . Reduce (3-riJ) of \p. to the decimal of fti, ^ 

28 . If a nipee is worth xr. 0^, and a dollar 41. 44rf., find the 
least number of rupees which makes an exact number of dollars. 


29. What number multiplied by 76 will give the same 
product as i $3 multiplied by 3to ? 

80.. Find the greatest aumber which will divide each of 
30244 and 99335 without remaioder. 
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81 . Reduce 57 tons 9 cwt 1 qr. 10 lb. to drams. 

38 ' Simplify *xi-ri^ofii. 

83 . Find the least fraction which being added to i-^of 
^ i will make the sum an integer. 

34 . /4 did '0035 of a piece of work, and 785$. much 

was left undone ? * 

86. Find the cost of 3*135 ^ards at ^ 

36 . What number is the same multiple of 35 that 34S6is of 9 ? 

87 . If my income is R3500 and 1 save II507 a year, what is 
my average daily expenditure ? 

38 . Simplify 

88. If the sum of 3 if and be added to the product of 
2^ and {, by how much will the result differ from 38 ? 

40 . Reduce 3/,^ to a decimal. 

41 . Find the vulgar fraction equal to 37&9$. 

42 . Find the value of J of II3.7.64*375 of R6.8.6. 


48 . Find the least number which being subtracted from 
97856 will make the result divisible by 141. 

44 , Reduce 3 acres i rood 2 perches to square feet 

46 . Arrange J, 9 , 9 ^ in order of magnitude. 

46 . Divide^|4 j of 12 by | of |4I2. 

47 . Add 37 i 5 + ’oo 3 + *27iJ. 

48 . Reduce ‘03 of B3 to the decimal of f of Ri'5. 

49 . Find the least number of weeks in which an exact 
number of half-guineas can be earned, the wages per week being 
7'5 shillings. 


60 . What is the least number which being added to 30321 
will make the sum divisible by 68t ? 

61 . A bill of /6. \s. 1 \d. has to be paid by several persons in 
equal shares ; if three of them together pay £l. 135, 3rf., how 
•many are there to share the cost 7 

62 . Simplify 3^^ x x 2|}. 

63 . 'Divide 352*95634 by *000504. 

84 . Rxpress r44i*f3 as a decimnL 

66. Reduce *543 of igs. ^d. to pence. 
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66. Find the greatest unit of time by means of which 3 hr. 
3 min. and i hr. 4 min. 30 sec, can both be expressed as integers. 


67 . I multiply a number by 36 and divide the remit by 13 
and obtain 374181 as quotient. What was the number 7 

68. yi and ^ together have R36.13a. and A has R3. 30. 
3f). more than i?; find how much jp has. 

69 . Reduce Vs'oSV lowest terms. 

60 » Express 3|S poles in poles, yards, etc. 

6 L What are the nearest integers to and y-^ ? 

62 . Find the difference between the product and quotient of 

5*313 by ‘oiss. 

63 . Simplify ( 3 - 3 (' 4 -f 697 ) + > ix( 3*4 + 7 ' 5 ). 


64 . If in a division sum the divisor be 7 times and the 
quotient 5 times the remainder, what is the dividend when the 
remainder is 360 ? 

66. Reduce 300,003,840 giains to pounds Troy. 

66. Find the cost of 13734 articles at R 3 . oa. y\p. each. 

67 . Multiply 7l+d| by 3,V-li. 

68. Wbat fraction of a journey of 15 miles have 1 gone on 
reaching a place 6| miles distant ? 

69 . By what must IS50IJ divided that the quotient may 

be 4591 ? ^ 

70 . If a metre be 39*37 inches, bow many metres make 
3 miles ? 


71 . When 30804C0 is divided by a certain number, the 
quotient is 381 and the remainder 1664. What ia the number 7 

78 . Reduce 67501 inches to poles, etc. 

If lens cost R964. 30. wbat is the cost of t ton 7 


78 . 

74 . 

76 . 

76 . 


Simolifv^-^^— 

Divide equally amongst 5 boys | of ^£4. %s. i\it. 
Divide 7039 by *0165. 


leave 


77 . Wbat decimal of R3. 70. must be taken from IS** to 
re Ra*5 ? ; 
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78 . If when a Dumber is divided continuously by 5i 6 and 7, 
the remainders are 2, 3 and 4 respectively, what would be the 
remainder if the numl^r were divided by a 10 ? 

79 » If I md. cost Rif. lo., find the cost of of a md. 

80 . The 1st of January 1893 was on a Sunday ; on what day 
of the week did loth Febniary fall id the year 1894 ? 

8L Find the value of of 

7t Sn 

88. If from a rope 7 ft. long as many pieces as possible are 
cut off, each x) ft. long, what fraction of the whole will be left ? 

83 . Reduce *142857+ *83714!-*2857x4 to a vulgar fraction. 

84. Simplify 


86. Find a number such that if it be added 35 times to 25 
the sum will be 25540. 

86. If a person spends in 4 months as much as he earns in 3, 
how much can he lay by annually, supposing that he earns 
/I250. lor. every 6 months f 

B,. 

88. How many steps does a man whose length of pace is 
33 inches take in 4i miles ? 

88. Divide 75445 by 00623. • 

90 . How many inches are there in '1215625 of a mile ? 

91 . Subtract *432 of an acre from 2^ roods, expressing the 
result in sq. yards and the decimal of a sq. yard. 


92 . A man buys 100 md. of rice ; he loses as much by selling 
60 md. at R3 a ind. as he gaina by selling the rest at R4. 40. a md. 
Find the cost price of a md. ^ « 

93 . By what prime numbers may 109 be divided so that 
the remainder may be 4 ? 

94. Addm»+ 5 «s+mi- 

96 . How many times can *053 be' subtracted from 14*578, 
and what will be the magnitude of tbe-remainder i 

96 . Express *2^6 of 4n. 7/. + *5i6 of loo. as the decimal of 
Rt. 40. 

97. Simplify 


(3‘»-» ‘9)xt47 
ooix'ooos * 


j. c; A. 28 
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08 . I'hrce bells toll al fotervftls of j*8 nd 27 sectfods 
respectively! beginning together ; how often will each toll htUitt 
their tolling together again r 


B6. The remainder after a division is 97, the quotient is 52X1 
and the divisor is 9 more than the sum of both ; what is the 
dividend ? 

100 . Two pieces of cloth of the same length cost £$. its. 9J, 
and 4^, respectively ; the price of the first was is. 1 Jd. yard : 
what was the price of the second per yard ? 

lOL Divide ^ of) of 4 of 42 by the sum of and 4f. 

102 . Simplify ^[2 - 2 - *(2 -- i))} 

103 . Reduce to a decimal. 

104 . Multiply by 25*3 and divide the product by 6*48. 

105 . The distance between two wickets was marked out for 
22 yd., but the yard measure was of an inch too short ; what 
was the actual distance"? 


106 . If a number of ai tides at R4. oa. each cost R70S9. 
Urt. ili/.f how many are there f 

107. Simplify j j+J ofj+i of n?- 

108 . Find the vaK.c of ^ of Ri. 4 «. 

^ *426--174 ^ 

109 . Subtract 5*142857 from 5*142857. ^ 

110 . Divide 1*00625 Avc places of decimals. 

111 . Reduce 4 hr. 4S min. to the decimal of 6 hr. 

U 12 . A man owns /f of a house, and sell^ *iJ 5 t of his share ; 
what fraction of the house docs he still own ? 



• . 

us. How many revolutions will be made by a wheal, which 
revolves at the rate of 343 revolutions in 3 min., while another 
wheel revolving 374 11 min. makes 544 revolutions ? 

114 . Multiply 10 sq.'fS 4 ft 76 in. by 132. 

116 . Reduce to its lowest terms 

118 . Find the least number which, when divided by each of 
iV* *<>31 S>vos a whole number as quotient in each case. 


lie c5m«i;fc, S34K5‘34-’a<Ua8S 
117. Simplify-■ 5 ^- 3 '^' 
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118 « Find, to the nearest pie, the value of *1234 of Bl 2 'S* 

119 . A kilolitre contains 3$*32 cubic feet, and a gaUon cM' 
tains 277*274 cubic inches; find to the nearest integer the 
number of gallons in a kilolitre. 


120 . A farmer has 899 sheep and 493 lambs. He forms 
hem into flocks, keeping sheep and lambs separate, and having 
he same number of animals in each flock. If these flocks arc 
as large as possible, how many flocks will there be altogether ? 

12 L If 257 pounds of tea cost /34. l6r. 7^^., find the price of 
a pdtind to the nearest farthing. 

i-2-1 ^-4.1 

122 . Simplify 

123 . How many whole cakes will be icquiied for 50 childien 

if each i5 to have 2I of of 2* of ( of of ^ ^ 

124 . Kimlllic value of * ' 375 “ A .of 04 

■375+o|" 

L 85 . Find the circulating decimal which #ill become 2 when 

multiplied by 3 |'r 4 ' 5 . 

196 . A (tcrman mark is worth ^'0489$ ; find to the nearest 
^‘arthing the value of 3725*39 marks. 


127 . To a certain number I add 2, 1 multiply the sum by 4, 
I divide the product by 3, and 1 ^ake 3 from the quotient ; the 
remainder is 171 IV hat is the number : 

128 . On what day of the week will Feb. 10 fall in the yeie 
1960 ? 

129 . Kind the gieatest prime number which used as divisor 
of 12260 will leave remainder 17. 

130 . Find the value of —of 

R4. 3a. S^. 

131 . What is the number whose half exceeds its fifth part 
by 6 ? 

132 . Simplify '4^8371 x *49 x ‘20$7I 

133 . How many times does a carriage wheel, whose circum¬ 
ference is i7‘i2j feet, turn roand in a distance of 13 ‘ 4 $ miles ? 


184 . Determine the prime factors of 382660 and 40399. 
Heoce dedoce the G. C. M. and L. C. M. of these oumbers, * 
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136 . Find the least integer whichi when divided by i A and 
1^, will give a whole number as quotient in each case. 

138. Simplify ?of'^*-58of^ + *C|xi + i-l). 

187 . Reduce VffV + sffitss ^ decimaL 

188 . If a cu. yd. of clay make 460 bricks^ each lox^ cu. in . 
how much docs clay contract in baking ? 

188 . Multiply 324*567 by 13*212 in 2 lines. 

140 . One |)endulum oscillates 6 times in 3*2 seconds, and 
another pendulum 8 times in 3*6 seconds ; if started umultaneouslvv 
how often will they tick together in an hour 7 


EXAMPLES FOB EXERCISE. 201b. 

Series) 

1* Write down the greatest and the least numbers of four digit« 
that you can form with the figures, 3, o, 2, 1. 

а. Simplify i[3 + U3 + iU+ii)>l-^-i- 

3 . The telegraph posts on a lailway line are 66 yards apart 
find the smallest number of miles that corresponds to an exar*'. 
number of postb. 

4 . A bath is supplied with water from two pipes, one of whicl^ 
cun fill it in 12^ min., the other in 13 min. ; there is also a dis 
charging pipe which would empty it, when filled, in 10 min. The- 
first pipe IS open alone for 4 mm., and then the first and second 
open together for 1 min. ; if now the third pipe is opened as well, 
how long will it take to fill the bath ? 

б. The wages of A and Jf together for 20 days amount to the 
same sum as the wages of A alone for 33 days. For how many 
days will this sum pay the wages of B alone 7 

0 . A cask contains 5 parts wine and 3 parts water ; how. 
much of the mixture must he diawn ofT and water substituted ir. 
^rder that the resulting mixtuie may be half and half 7 

7 , A person borrows £130 on the 5th of March, and pays bach 
j£j 33« 18^. on the loth Oetoh^r ; find the rate of interest charged. 


a The digits in the units' and lacs’ places of a number are 
3 and 8 respectively ; what will be the digits in the same jriaces 
in the remainder when 99999 subtracted from the number 7 

9 . A whole number diminisbed by ) of itself, when diyided bf 
jo; gives a quotient ta and a remainder 96 ; what it the number 7 
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10 . The length of a rectangular tennis-court is $ yards longer 
:han its breadth, and its perimeter is 230 yards ; find its area. 

11. The train which leaves Calcutta at 4-30 P. M. arrives at 

i^urdwan at S p. M. ; and the train which leaves Burdwan at 
4 ‘$o P. M. arrives in Calcutta at ii-30 p. M. : when do they pass 
each other ? , 

12. The rent of a farm consists of a fixed sum of money 
together with the value of a ceVtain number of maunds of wheat » 
when wheat is R2 a md. the rent is R40 ; when wheat is Ra. 4«<« 
a md. the icnt is R43. ia. What will be the rent when v^heat is 
Rs. loa. a md. ? 

13 . Assuming that the circumference of a circle is to its 
Itametcr as 22 is to 7, and that the circumference of the earth 
s to its diameter as 160 mcties to 167 feet, determine to 4 places 

of decimals the ratio of a incite to a foot. 

14 . The interest on a given sum of money for one year is 

/S< ^he compound interest for two years is ^11. is. Find 

l»o rate per cent. 


16 . If when a number is divided continually by 5, 6 and 8 
Iju remainders are a, 3 and 4 icspcctively, what would be the 
: emaiuder if the same number were divided 1^ 240 ? 

16 . Divide 1255 by i'004 and hence deduce the quotient of 

12'55 by 1004 and 01255 <004000. 

17 . I bought a certain number of chairs for R45 ; also a 
. ertain number for H28. 2a. at tjte same rate ; find the greatest 
^>o5sible price ff each chair. 

18 . A clock which gains 2^ min. in a day, is 3 min. slow &t 
*.xoon on Sunday ; when will it show correct time, and what time 
A ill it indicate at 6 on Monday evening ? 

19 . A person bought 4 railway tickets to go 60 miles. Two 
were for the xst cla^s, one for the 2nd, and the fourth, a half firsts 
class ticket, for a child. The cost of a 2nd class ticket was ) of 
that of a 1st class, and the whole sum paid was £1.11.8. Find 
the price of each ticket, and the rate per mile for the first class. 

20 . There are two mixtures of wine and water, in the ratios 
of 3 I 2 and 4 \ 5 respectively ; if one gallon of the first be mixed 
with 2 gallons of the second, what fraction of the resulting mixioro 
wilt be wine 1 

21 . A bock sent from England costs me (including is. 64 ^ 
postage) i6x. 2^., my book^selier allowing me twoMoce in the 
^hiUing discount on the published price. What is me published 
price r 
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32 . \S’bat number is the same multiple of ^ that 3975 is of 13: 


28 . Simplify -(fj-p-CZ+s)-! 8 


24 . On laying down a bowling green with sods e ft. by 9 in.| it 
is found that it requires lao sdds to form one strip extending the 
whole length of the green, and tha^ a man can lay down one strip 
and a half each day ; find the space laid down by $ men in a days. 

U.. A can do a piece of work m 3 days, B can do 3 times as 
much in S days, and C S times as much in it days. In what time 
will they do it together, supposing them to work at the rate of 
9 hours a day ? 


26 . A farmer pays a cornerent of 5 quarters of wheat and 
3 quarters of barley, Wiclrester measure ; wbat is the money 
value of his rent, when wheat is at 6or., and barley at 54/. per 
quarter, Imperial measure ; 32 Imperial gallons being equal to 
33 Winchester gallons? 

27 . Six coins of equal weight, made of gold and silver mixed, 
were melted together and re*cast. In one the gold and silver 
were in the ratio of 2 : 3 ; in two others, of 3 : ; ; and in the rest« 
of 5 ; 4. In what ratio will the gold and silver be mixed in the 
new coins ? 


28 . A tradesman, selling goods for a certain price to be paid 
six months hence, ofiers to give one*tciith more of the sanre gor^s 
for the santc price in ready money. What \% the rate of discount ? 

^ 80 i Find the greatest and least numbers of 6 digits which 
4 re exactly divisible by 239. 

ap- There is a number, to which 3 is added and ^ of the 
result taken ; to tliis 3 is added and the result taken, 

giving i\ ; what is the number ? 

3 L Find all tbe numbers of 5 digits divisible by 9, which 
have unity for their first aod last digits aod a for t^ir middle 
digit State the piibciple upon which you proceed. 

8 iB« On a stream, B is interenediate Co and. equidistant from 
j^andC ; a boat can go fircun A to B and back tgtin in S hr. 
t; min., and from A to C in 7 hr. How long would it take to go 
irooi C to 4 ? 

H the price of bricks Hepeads upon their magnitude, 
ana if 100 bricks, of which the laogth, breadth and ituckness are 
16,10 and 8 inches respectively, cost 9 a. 9a, ikhat will be tbe Mice 
of 931600 bricks which are one-fomth lets in every dimension : 
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There are two mixtures of wine and watOTi the quu^tities 
of wine ID them being respectively '35aod75 of the mutuireb. 
Ifa gallons of the first be mixed with 3 gallons of the second, 
what will be the ratio of wine to water in the compound i 

How much per cent, must be added to the cost price of 
goo^s that a piofit of so per cent, may be made after throwing off 
a discount of 10 per cent, from the labelled price ? 


36 . Ueteiminc the least number, by which 616 ntust be 
multiplied so as to produce a number exactly divisible li^ 770. 

37 . Multiply the sum of s *4 nnd by 1% and add the 
result to the difference of 3*3^4 nnd 1*697. 


38 , The floor of a room is $0 ft. long and 40 ft. wide. Find 
the cost of supplying it with carpet, 2 ft. wide, at R3 per yard, and 
oihcloth, 2 yards wide, at R( yard ; the oilcloth to be laid 
along the sides and ends a yard and a half wide, and the carpet 
to extend one foot over the oilcloth everywhere. 


39 . On a certain evening half an hour after sunset a watch 
was set at 12 o’clock. Thw morning following it was 8 minutes 
past 4 by a common clock when it was 4 minutes past 8 by this 
watch. Find the time of sunset the previous evening. 

40 . A has shares in an estate to the amount of^(754-*3^)of it. 
C has shares in the same estate to the amount of *472 of it Find 
(he difference in value between the properties of A and when 
•0^6 of the estate is worth ^373*3. 

41 . Three equal glasses arc Oiled with mixtures of spirit and 
water ; the proportion of spirit to water in each glass is as follows ; 
IQ the first glass as 2 : 3, in the second glass as 3 ; 4, and in the 
third as 4 * 5. The contents of the three glasses are emptied 
info a single vessel; what is the proportion of spirit a^ 

in it ? 


48 . If the true discount on a bill of 14641 be /4641 at 10 per 
cent compound interest, bow many years has the btli to run ? 


48 . Twenty-fifth part of a certain number is equal to the 
seventh part of 42 ; what is the number ? 

44 Simplify ^ (4 of 6 f + of ( 6 j + ft). 

45 . A company of Sepoya proceed ia S «4u«t rAs. aod A&,r 
sometime arrange tbemselveseinto 7 equd rows. Find the least 
,hove 100& vIBch ttie comjnoy conuin. 

4#. 4 is tvid A U just a» good a wxkman as C. The 
three work teg it W tor two days, and tfms A war lu almia for Half 
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a dayp and B for a day. How Song would it have taken A and C 
together to complete as much as the three will have thus 
performed ? 

47 . A steam-ship whose speed averages u miles an hour, 
reaches a certain port in 12 days; how many days afterwards 
will a sailing vessel arrive^ ¥(hich started at the same time and 
sailed on an average 8 miles an hour ? 

48 . From a cask of wine ^ is drawn olT and the cask is iiU^ 
up with water ; | of the mixture is then drawn off and the call 
is again filled up with water ; after this process has been repeated 
4 timesp w^t will be the ratio of wine to water iu the resulting 
mixture f 

48 . The sum of jCzioo is due in 4 years, hut it is paid oy 
iiistalmenU as follows :—£27i of 2 years, ^460 at the 

end of the 31 d year, /300 at tlic end of the 4th year, and /6oe at 
the end of the 5th year. What amount should be paid at the end 
of the 6th year, in order to dear oB the balance, simple interest 
being reckoned at the rate of 5 per cent, per annum ? 

' 60 . Twenty times a ccitain number is equal to 7 times 40 ; 

f what is the number ? 

* 61 . What is the least number of shot each oz., that will 

weigh an integral number of |K)un<U J 

62 . A mf oj hrick work contains 306 cu. ft ; find the cost of 
buildinjpa brick wall, 6S ^d. by 6 ft by 2 ft 3 in., at Rt8 per rcdL 

53 . How long would a column of men, extending 3420 feet 
in length, take to march througlf a street, a mile long, at the rate 
of 58 paces in a minute, each pace being 2^ feet ? ' 

54 . 19s men are employed to work on a railway embankment, 
1 ^ miles long, which they are expected to finish in 4 weeks. But 
^at the end of I week it is found that they have finished only 520 
yards. How many more men must be engaged to finish it in the 
required time ? 

66. ^ is a cask containing 125 gallons of wine ; B is another 
cask containing 175 gallons of water. leo gallons are drawn 
from each, mixed Ao^ther, and the cask* are refilled with the 
mixture. This operatK>o is once more repeated. Find the ratio 
of wine to water m each cask now. 

66 . A parson who pays 54/. in the income-tax finds that 
a rise of inteifst from 6 to 6 } per cent increases his income by 
^23. lor. > What is his capital ? ^ 

57 . From a certain number 1 take 320 ; 10 the remainder 
1 add 24*; I multiply the sum by 8, and find that the product 
is e^ual to the sum of 304 and 760 ; what is the number 7 
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58 . What decimal of 2*25 units is *05 of a unit ? 

59 . A jar can be exactly filled by glasses holding 3 pints 
rach ; it can be exactly emptied again oy glasses holding 5 pints 
each; given that the ca^city of the vesselts between 11 and 
:2 gallons ; find the exact capacity. 

60 . Two clocks are set right at noon on Monday. One loses 
;tnd the other gains I niin. a day. What time will be indicated 
by the latter, when the formef points 10 h. 49^ m. P. M. on the 
fallowing Satutday ? 

61 . Three gardeners working all day can plant a *field in 
;o days, but one of them having other employment can work only 

time. How long will it take them to complete the work ? 

62 . One vessel contains 20 gallons of wine ; another contains 
20 gallons of water. One gallon is taken from each, and poured 

nto the other. This is done 3 times. Find the strengths of the 
(vvo mixtures. 

63 . A gentleman bequeaths his property to liis children to be 
<>0 divided that their shares shall he equal on their coming to 
4ge at 2t, counting interest and discount at s P^r cent He dies 
woith ^]3S40f leaving th^e children aged 23, 21 and 19 respec' 
;*vcly. llow much should each receive ? 


64 . To a certain number I add 7, I multiply the sum by 5, 
I divide the product by 9, and take 3 from the quotient ; the 
remainder is 12 : what is the number ? 


86 . Simplify (-j + 75X2-5 - 4!^(r25 ). 

66 . Find life weight in tons per sq. mile of a rain*fall of 
y inches, having given that a cu. ft. of water weighs looo os. 


67 . employed on a piece of work. After 

ijdays/j is dii^arged, i of the work being done. B and C 
continue at the wij^dd after 20 dj^s more B is discharged! 
y more of the wonuRiiig done. C finishes the work in 30 days, 
in what time wohlqSl^iyprk have beq^ d|ppe,jf A and B had 
continued to work ^ ^ 


88. If one man ^alks 165 miles in 6 days, bow far will 
another man walk in 15 days, it the first man walks 3$ miles in 
the same time that the other Aan ukes to walk 4 miles ? 

60 . If 3 cubic inebes of Iron and 2 cubic inches of water 
weigh as much as 2 cubic inebes of iron and 9 cubic inches of 
water ; find the ratio of rhe weight of a cubic inch of iron to that 
of a cubic inch of water. • 
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70 . 1 buy goods for Il6oo, and sell them directly for R68o» 
giving three months’ credit; what is gained per cent, per annum ? 


71 . From the tenth part of a certain number I subtract lo^ 
and find that the remainder is^o ; what is the number ? 

72 . B of a number exceed the sum of iu third and fourth 
parts by 26 ; what is the number ? 

78 . Two cog-wheels, having 7; and 130 teeth respectively^ 
are working together ; after how many revolutions of the smaller 
wheel will the teeth which once touch, touch again ? 

74 . A train leaves P for at the same time that a tr^in 
leaves^ for P ; the trains meet at the end of 6 hours> the train- 
from Z’ to ^ having travelled 8 miles an hour more than the 
other. Kind the rates of the trains, the distance from P to Q 
being i6s miles. 

76 . If 1000 rupees a month be equivalent to ^nt2. lot. a 
yeai ) what is the value of a rupee in English money ? 

70 . Divide ^20 among a men, 3 ^vpmen and 4 children, * so 
that each woman gets twice as much as a child, and each man 
as much as a woman and a child together. 

77 . If the interest of £253. 2s. hd. at S P* c. be equal to the 
discount on .£257. 6r. for tltc same time and at the same 
rate, when is the latter sum due ? 


78 . Kind a number such that if it be subtracted 25 times 
from 7201 the remainder will be 951. 

72 . How many parcels of gold dust, each weighing 17*36 
grains, can madic up out of i lb. x ox. i dwt 3 gr. ; aod how 
much will remain over ? 

80 . A room is xo ft. long, 15 ft wide and to (t. high. There 
are in it 4 doors, each 7 It by 4 ft. : the is 6 ft wide 

4 ft. high ; a skirting deep runs rooiM^he waJIs. Find 

expense of papering the room at 6 ansae yd, . 

SL If the bands of a clock coincide ^ery 654 min. (true 
■ ttmeX bow much does the clock gain or iiA day f 

9 % A can copy a certain mafuscripein 17 hours by writing 
at the rate of 3 lines per minute ; B can copy the same in 
34 hours, wter 476 lines have ben copied by A, in what time 
cap B finU^ it i 

A town cooiaios ix Hindus to every 3 Mahomedans and' 
to ovary ^ Chrktiant; if there are 4800 Hiadua, find the number 
of C^istians. 
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M. Two sums^eEchof £138.beiog diit» ooc at the 
present time and the other iz months beocef how much ought 
to be paid 6 months hence to clear off both debts, interest being 
4 p. c. per annum. 

96 . The difference between twj> numbers is 375, and one of 
them is 7809 ; what is the other ? 

6. Simplify * 

of <16 of ;C3i4 of £3. Oft of £3. 3 ft). 

87 . A fruit-seller has 1134 mai^oes and 630 orange^. He 
forms them into heaps keeping the mangoes and orango 
septratei and having the same number of fruits in each Iteup. 
If these heaps are as large as possible, how many fruits n\ e 
there in each ? 

88. A cistern, the cubic content of which is 360 cu. ft., ha'i 
two pipes which can empty it in 3 aud 4 hours respectivoly. 11 
has alsoa tbiid pipe with an orifice of isq. ft, through which 
water flows into the cistern at the rate of i yd. per minute. If 
all the three pipes be opfnd together when the cistern is fuit^ 
in what time will it be emptied ? 

89. If 4 men or 6 women can do a piece of work in 3o days, 
in what time wilt 3 men and 2 women uo it i On wbat supposi* 
tion will the nnenerator of the fraction in your answer represent 
the number of Aourf they worked on the day to which the tract km 
refers ? 

80 . Divide i^il40 among B, C, in such a way that A may 
get half as much again as aods8 half as much again as C. 

81 . A dpdler buys to horses at R400 each, 8 horses at 
each and 4 horses at Rfioo each. Ke keeps the horses for 
6 months, during which time each costs Rss a month, and sells 
them clearing I2| p. c. on his original outlay after paying all liis 
expenses. Find the average selling price of each horse. 

82 . A carriage and a horse are together worth ilt2Qo ; if 

the carriage is Raoo more than the horse, how much is 

the horse worth ? 

88. The population of a town is 6 ofioo ; if the births are t 
20, and the deaths 1 in 30 annually, what will the population 
become in one year ? 

. A cisten, 9 ft by 6 0 . by s ft, it emptied in 15 inibutes 
by a idpe whose cross-section is 36 s<). in. : bow fast does the 
wator flow in pif«e ? 

95 . A rAce<ourBe U ai miks round. Four men start to walk, 
round it They walk at the rate of 3^, 3^, 4| and 5 miles per heur. 
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How long will it be before they all meet again at the starting 
point r 

96 . 40 Ih. Troy of standard gold containing ii parts in la of 
piire gold, is coined into ili69 sovereigns ; calculate in grains the 
w eight of pure gold in a sovereign. 

97 . Divide U7. into two. parts, one of which is | of the 

■>{hcr, 

98 . If mangoes be bought at tlic rate of 13 for a rupee, how 
>V'st they be sold to 30 per cent. ? 


90 . A hii'y j^3S4 ; // has ^29 less than A ; and C, if he had 
''205 more than what he has, would have as much as the double 
of A and together : how much has C ? 

100. In how many ycais will the error amount to a day in 
> onsidoting the year to consist of 365^ days instead of 365*242218 t 

101 . The circumfcTcncfH of two wheels measure 168 and 401 
inches respectively; lind the largest oogs which can be cut in 
'•arh that.tliey may work together. • 

102 . The hands of a clock which gains uniformly at the rate 

15" a day weie set at sunset on the evening of the first of the 

month ut 6 o^clock. The true time of sunrise on the 3rd was 

own to be a quarter to six, hut the clock indicated a quarter 
past six. Kind the error made in setting the clock on the 1st. 

103 . A train travels 30 miles an hour when it does not stop, 
and 35 miles an hour including stoppages ; in what distance will 
:hc train lose one hour by stoppages ? 

104 . Divide R123 among A^ C, so that as often as A gets 
U3 B shall get^Ri^, and as often as li gets R4 C shall get R3I. 

106 . A merchant buys 4000 maunds of rice, \ of which he 
sells at a gain of 5 p. c., ^ at a gain of 10 p. c., 4 at a gain of 
12 p. c., and the remainder at a gain of 16 p. c. If he had sold 
the whole at a gain of 11 p. c., he woidd have made R73S more. 
What was the cost of the rice per inaund ? 


106 . A man sold 16 oranges to ^ 4 , to ^ 4 more tlian to to C 
5 less than to B ; had he sold 3 less to each he would have left 
only one-third of what he had ; find how many he had at first 


107 . Simplify 




108 . A room is 18 ft. long ; and the cost of carpeting it is 
R73, U the breadth of the room were 4 ft. less, the cost would 
R54 ; find the breadth of the roonu 
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109 , A can mow acres of crass in 6| houia, and B 2^ acres 
in 5^ hours ; in what time will they together mow a field of 
10 acres, and how many acres will each mow ? 

110 . The cost of 12 md« of wheat and 10 md* of gram is 
when gram is at R2 per md. What is the price per md. of gram 
when 8 md« of rice and 6 md. of griun cost R341 the price of rice 
being ^ higher than that of wheit ? 

IIL Divide R20. 4a. among % persons so that the share of each 
(except the first) may be double of the shares of all ^who come 
before. • 

113 . A merchant bought a 30-gaUon cask of wine for R741. 
Supposing it to have lost 4 gallons, at what price per dozer^ 
bottles (nine bottles holding a gallon) should he sell it in ordci 
to gain 15 p. c. upon the whole original cost ? ^ 


113 . A man lost as much by selling 20 cl^ests of tea at 1R620 
per chest as he pined by selling 2$ chests at R692 per.,chest : 
what did each chest cost him ? 

114 . A man left his property to two sons and a daughter ; to 
the elder son he left ; of his property, to the younpr son and 
to the daughter the rest, whicli was R4000 less than what the 
two sons together received : what was the entire property ^ 

IIB. Tlnce lines of paling run side by side for a distance of 
864 yards. The rails are respectively 4, 6 and 0 feet apart. How 
often will a person walking outside the palings, on. looking 
across them, see thiec rails in a line ? ^ 

lie. Three ueraons, an^C, who can walk respectivclv 

2, 3, and 4 miles per hour, start from the same place P at 
intervais of an hour. A starts first, and as soon as H has caught 
him up, B returns to the station P ; find where he will meet C. 

117 . A fraudulent tradesman uses a yard measure one inch 
too short; what does he gain by his dishonesty in selling so \d. 
of cloth at Rl. 2d. per yard ? 

118 . Ay By C had each a cup of tea, containing 4 oz., 5 oz. ami 
6 oz. respectively. They blended their teas and then infilled their 
cups from the mixture ; how much of the teas of A and B arc 
contained in Cs cup ? 

119 . If by selling wine at R6 per gallon E lose 25 per cent., 
at what price must I sell it to gain 25 p. c. ? 


ISO. A man, having lived at the rate of ^300 a year fot 
6 years, finds himself in debt, and reduces his expenditure 
£7^0 a year ; he is out of debt in 4 years : what is his income ^or 
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181 . Express the sum of *$7142^ of a 

n inatind and ^ ^ decimal of one ton. [One viss 

»3 lb. 2 oz. ; one tnaund^S:! lb.] 

138 . A rectangular cistern^ 12 ft. long» 10 ft. wide and 4 It. 
3 in. deep» is filled with liquid \vhi#h weighs 2040 lb. }\ow much 
<lcep must another cistern be, which will hold 1^ lb. of the same 
liquid, its length being 7 ft. and width 3 ft. 6 in. ? 

183 . A can (Do yd. in 12 see., and IJ in 13 sec. How 
much start in distance must/f give in order that they may 
nm ft dead heat ? 

184 . The Fori Barracks arc lighted with gas from too burners. 
Find the tost of lighting them per night of 10 hours at the rftte 
of Rsi for 1000 cu. ft. of gas, assuming that for the first 3 hours 
each burner consumes x cu. in. per second, and during the remain¬ 
der of the night the light is so reduced that the consumption of 
gas by each nurner is only J of that quantity per second. 

136 . ISO coins consist of crowns, half-crowns and dorins ; the 
values of the crowns, half-crowns and florins are as 25 . 10 . 6 ; 
how many half crowns are there r 

136 . A merchant sells f>o md. of rice at a profit of S p. c. and 
^4 tnd. at a profit of 10 p. c.; if he had sold the whole at a profit 
of 9 p. c. he would have received 17 annas less than he actually 
did : how much ner md. did he pay for the rice ? 

! 187 . A man having a certain number of mangoes to dispose 
of, sells half of what he has and one moto to half of the reiMin- 
der and one more to half of the remainder and one mdre to C., 
hftlf of the remainder and one more to D ; by which time he has 
only one \tti ; find how many he had at first. 

iiw. Simplify 5 + i-i of + 

ISO. \ dollar being worth 4s. id. and a rotible 3;. i^d. 
'lind the sufh of money which can be paid by an exact nuqiber of 
'either dollars or roubles, the number of roubles exceeding the 
nutnbev of dollirs by 20. 

180 . A cun da a piece uf work in 15 days, B in 12 days and C 
in 10 days. All begin together ; A leaves after 3 days, and B 
leaves 2 days before the work isdone. How long did the worhlast ? 

181 . A tank is 300 yd. long and t(0 yd. broad; with what 
velocity per second mast water (loir iato It through an apMtare 
•2 ft. KraM add i( ft. deep, that the level may be raised 1 ft. ih 
>^ 4 toUVs} 


exampi.es I or exercise 




133 . The height of the (op of a standing on a tower 

is no ft, and the height of the tower is 6 ft more than S3 times 
the length of the flag-staff ; what is the length of the flag-staff f 

133 . A merchant buys some cloth at such a price that by 
selling it at A4. 60. per y<L he will gain 5 p. c» on his oiitlAy. 
AVhat percentage will he gain or lose if the cloth be soM at 
R3. 14a. per yd. ? * ' 


134 . I wish to buy an equal number of 3 kinds of toys, worth 
le^pectivclv ix., ix. (iJ. and ex. 6/f. each^^ hew miny can I get for 

/lO? 

133 . In a hook on Atithmetic an example was printed thus : 


“ Add together 


I 


i It *' 

A*’ St' ' »i' 
the denominator of one fraction being accidentally omitted. The 
answer given at the end of the book was ; requited the miss* 
ing denominator. 


136 . Find the side of a square court*yard, the expense of 
paving which at 3x. gj. per sq. yd. was £42. 5x. 

187 . ^ and start at the same time from Calcutta to HugUlt 
and from llughli to Calcutta respectively, each walking at the 
rate of 4 miles an hour. After meeting >4 increases his rate 
to 4^ miles an hour, and arriVbs at Hughli in 1^ hours from that 
time. After meeting Jf reduces his tate to miles un hour. 
In what titncfSvill he leach Calcutta .' 

188 . if the i^nt of a farm of 24 acres be /J9, what will be 
the rent of another farm of 36 aefes, 5 acres of (he former l^ing 
worth 6 acrcs^if the latter ? 


IS0. A purse contains .7. 11, made up of pennies, 
shillings, half-crowns and crowns, the numbers of Which are 
proportional to 7, 3, 3 and ; respectively ; how many of each 
coin arc there in the purse ? 

140 . Calculate the proflt per cent, made by a bocdc-seller, 
assuming that he pays tix. 4/i, for a t6-sbil1ifig book and iweetves 
2S copies for 34. 


141 . A person mixes together 10 lb. of tea at Hi. 4a. alb, 
12 ib. at Ri. 6n., and 14 lb. at Hi. &t. He reserves 6 lb. of the 
mixture for himself and sells the remainder at Ri. 13^. a m. 
How much does he gain in money ? 

142 . Multiply *047321 by 12172*8144, using only 3 lines of 
muki plication. 

14 B« Three men, the lengtii of wboae strides are 2 ft 6 in., 3 ft. 
and 3 ft 6 in., walk a mHe. How bften do they step togetber,? 
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144 . A and B start on a bicycle racCr A has lo minutes 
start, during which he goes miles; B rides at the rate ot* 
l6 miles an hour Which will win in a race of 40 miles ? 

146 . If 3 soldiers or to coolies can dig 150 cu. ft of earth in 
5 (lays, how many coolies must be emplo^red to assist 7 soldiers 
in removing 580 cu. ft of earth so as to get it done in 4 days ? 

146 . I2t. is divided among men, women and children, 
whose numbers are proportional to 3, ; sod 7 respectively ; li a 
man receives a woman 3^</. and a child 2}^/., find the number 
of men. 

147 . An article was sold so as to gain 5 p. c. on its cost price 
If it had been bought at 5 p. c. less, and sold for less, 10 p. c. 
would liavc been gained* Kind the cost price. 


148 . A wine merchant bought 7 gallons of wine at 17^. a 
gallon and 5 gallons at 151. a gallon ; he mixed the whole and 
added some water The whole mixture he put into quart bottle> 
which cost him is. 6ii and sold each bottle at 41. and gained 
£1, 17s. 6(i, on the whole. How much water did he mix ? 

i 

148 . Find the value of V of /l + J of /140. lOjr. 6f/. +f of 21^* 

7i 

160 . The weight of water contained in a rectangular cistern, 
8 ft long, 7 ft. wide, is 93! cwc. Find the depth ot water in the 
cistern, supposing a cu. lt« of water to weigh 1000 oz. 

161 . 25 men are employed to do a piece of work, who couliL 
finish it in 20 days ; but the men drop off by S at the end of 
every 10 days : in what time will'the work be finished ? 

1 A 3 . If 4$ men, working 8 hours a day for one 4 eek, can dig 
a trench 23$ ft. long, 40 ft. wide and 28 ft. deep ; in what time 
can 12 men, working 10 hours a day, form a railway cutting of 
131,600 cu. yards i week«6 working days.] 

163 . The sum of areas of two circles, of which the diameters 
are as 3 is to 4, is equal to the area of another circle 10 ft. in 
diameter ; find the diameters of the two circles, having given 
that areas of circles are to one another as the squares of their 
diameters. 

164 . A merchant sells sugar to a tradesman at a profit of 
50 per cent; but the tradesman becoming bankrupt payS'Ooly 
5 annas in the rupee. How much per cent does the merchant 
gain or lose by tlU sale ? 


16 B. How many parcels of 6 lb. and 8 lb. each can a grocer 
make out of a hogshead of sugar, weighing 4 cwt 3 qr. 14lb., so. 
as 10 have the same number of parcels of each sort ? 


EXAMPLES POX BXBXCI8B 




189. A hsd XM in hit ports, A&d B hovisg paid sx^ of 

£u iiL finds that he has remaintog ^ of the sum which A 
now has ; what l)ad 3 at*first ? 

157 . A number is exactly divisible by x i ; but when divided 
by 6 or 8 leaves always the remainder t : find the least number 
which salbfies these conditiotis. 

e 

159 . A boaCs crew row over a course of si miles against a 
stream, which flows at the rate of 3 miles an hour, in 30 minutes. 
The usual rate of the stream is one mite an hour. Find the 
time which the boat would take in the usual state of the river. 

169 . If the cost of ll miles of iron rails be RsS^^ when iron 
is selling at R9S a ton, what will be the cost ig miles of the 
same rails when iron is selling at Bros a ton ? 

160 . A circular plate of gold, 10 in. in diameter and 3 in. 
thick, is melted and formed into two other circular plates, each 
X in. thick, whose diameters are as 3 to 4 ; find the diameters. 

161 . A man buys goods for R7S0, and sells | of them at n 
loss of 4 p. c, ; by what increase per cent must he raise that a 
selling price in order that by selling the rest at the increased 
rate he may gain 4 p. c. on the whole transaction ? 


162 . A peisoo gives 53 guineas for 184 gallons of wine ; how 
much water must he add to it, if he wishes to sell it at Si. 3k a 
gallon and make a profit of 7 balf>guineas i 

163 . A vessel containing 31ILO7S gallons of water is emptied 
by a pitcher which contains when full *078135 gallon. How nxany 
times can the pitcher be filled entirely, and what fraction of a pint 
will it contain when the last quantity of water is poured into Hr 

164 . A room is 8 yd. long ; the cost of carpeting it is R94. 
So., and that of papering is R86. too. If the breadth of the room 
were r yd. moie and its height 1 ft. less, the cost of carpeting 
would be Rtio. 4a. while the cost of papering would remam the 
same. Find the breadth and height of the room, 

165 . A and B run a race ; ^ has a start of 40 yd., and sets 
off 5 min. before at the rate of 10 miles an hour. How soon 
will B overtake him if his rate of running is 13 miles per hour ? 

106 . If the gas for $ burners, lighted 5 hours every evening 
for 10 days, cost R3. xso, what will be the cost of 75 bumera 
wUcb are Ugbted 4 boors every evening for 15 days i 

167 . Find the three highest integral numbers whose sum Is 
itate a thousand, so that tt# first may be | of the second and 
the second t of the thisd. 
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166 . A tradesman sells one kind of sugar at 3a. per seer and 
loses 20 p. c.| and anothei kind at 5a. per seer and gains 2} p. c* 
He mixei the two together in equal proportions and sells the 
mixture at 6 j. psr seer. What is now kis gain per cent. I 


160 . Two equal sums are dividedi the one among 36 meni 
and the other among a certain number of women ; each man 
received Ri. 40. and each woman 10 annas less 1 how many 
women were there } 


170 . S,mpl,fy 


6 { 


4+ -i--; 


t 2l*« 

17 L. Three equal circular wheels revolve round a common 
horitontal axis : the first mnkes a revolution in si minutes, the 
second in 2^ minutes and the third in 3I minutes. Three markSi 
one in each wheels are in :i horizontal line at a certain moment. 
What is the shortest interval after which they will be in a 
horizontal line again ? 


172 . A can do a piece of work in 6 hours, ^ in 8 hours and 
C in 10 hours; how Jong will it take C to complete a piece of 
work, ) of which has been done by A working 7 hours and 
B working 8 hours ? 

173 . A walks 2^ miles in 40 min., taking exactly a yard each 
step ; in what time will B walk 42 miles when his stride is 40 io« 
and he takes 21 steps while A takes 22 ? 


174 . Three persons A^ C, agree to pay their hotel bills 
in the proportion 4:5:6. A pa>^ the first day’s bill which 
amounts to /i. 5^ id. ; B the second which amo\jnts to £\, i6x. 
id. \ and C the thiid which amounts to £1. lis. 6d. ; how must 
they settle their accounts i 

176 . A person bought a French watch bearing a duty of 
25 per cent, and sold it at a loss of 5 per cent. ; had he sold it 
for £3 more, he would have cleared 1 per cent on his bargain. 
What had the French maker for the watch? 


176 . An equal number of men, women and boys earn R165 
in 6 days. If a woman earns 13a. 4^. a day, a man 8a. inorC) and 
a boy 8a. less, how many aio iliete of each ? 

177 . What sum incrc.twd by } of { of of itself, amounts 
to £2463 ? 

17 B. The length, width and depth of a cistern are 8 ft, 5 ft. 
-4. in. and 4 ft 6 m respective 1 How many gallons does it contain, 
having given that a cu u 01 water weighs 1000 us. and that a 
pint of water weighs a poumi .md a quarter ? 


EXAMPLES FOR EXERCISE 
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179 » A and S are termini of a railway 144 miles lon^. A 
fast train starts from 5 at 9 a. M.; another fast train travelling at 
the same rate^ starts from ^ at 10 a. M. A slow train starts 
from S at 10*20 a. m. ; the fast train from A meets the other fast 
train at 11-30 A. M, and the slow train at 12-31 P. M. Find the 
rates at which the trains travelled.^ 

180. tf Ri»ir. £i^A'i 4 dollars, and 1 dollar*- 

francs, find the value in francs«of 10 lacs of ru^es. 

16 L Three merchants, A^ C% trading with a capita) of 
/3S50, find after a certain time that their respective shares are 
increased by /6S . 7 t6, ^59 8.7 and£66 .13*11; how much 
did A subscribe to the original capital ? 

182 . A grocer buys 200 lb. of tea, and set's 180 Ib. for the 
same amount that he gave for the whole. The rest he sells at a 
profit of 20 per cent What is his gain per cent, on the whole 
outlay ? 


183 . The large wheel of an engine is 20 ft, and the small 
wheel 12 ft., in circumference. If the large wheel slips on an 
average 2 inches in every revolution, how many revolutions will 
the small wheel make more than the large one in going a distance 
of 12 mi. 1728 yd. ? 

184 * Calculate correctly to 7 places of decimals the value of 

I , I ^ I I , 

9'*"39"^5 9j'*“7V'^. 

183 . The drcumferences of the wheels of a carriage are 
ft and Tt. ; what is the least distance in which both the 
wheels will simultaneously complete an integral number of 
revolutions ? How often will the lowest points ot the two wheels 
at starting touch the ground together in to miles ? 

188 . In a 200-yd. race A beats B b; 20 yd., and C by 40 yu. 
By how many yards can B beat C in a loo-yd, race ? 

187 . On a piece of work 2 men and $ boys are employed, 
who do ^ ot tt in 6 days \ after this r man and i boy more are 
put on, and ^ more is done in 3 days ; hr>w many more men 
must DOW be put on if the work is to be completed in x day 
more ? 

168 . At Bt C invest capital to the amount of £800, £600 aud 
£500 ; A was to have jof the profits which amount to £335 ; 
nod C% share of the profits. 

180 * A trade iman defra ids his custn ners (1) by an ndultemtion 
of the to rh^ *vr*rit. of y nmr fii) by u**m'' a 

srUeb indicates X lb, when the arnount in the other scale is really 
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1502. Which of the two practices is the more fraudulent^ and 
to what extent is the customer cheated when be orders l lb. of 
the commodity ? 

190 . Find the distance between two towns when R309. 50. 4^. 
is paid for the fare of 17 first class passengers at 10. 8/>. a mUe^ 
of 26 second class at lo. 2/. a mile, and of 40 third class at 8/. 
a mile. 


10 L Find the value of 

\ 2 «of 3 i 3 ) of 7 H 

2 ft. 3 in. - 

ni't ^4 weeks 4 days 19 hours. 



Of 

4-r. 7«^. 


102 . How man)f poles of fencing are required to enclose a 
square park containing 37 ac. I 3 po. i yd. i 

193 . A, B, C can do a piece of work in 6, 8, and 10 days 
respectively. They begin to work together ; A continues to work 
till It is (inishcd, B leaving off 2 days, and C i day before the 
work is completed. In what time is the work finished ? 

104 . If the supply of a number of persons with bread at 
the loaf for 31 days cost £,2y. i8j. ; what will it cost to supply | of 
that number for 30 days at the loaf ? 

106 . A, i?, C purchase a farm for Rioooo, of which/I pays 
R4000 ; they sell it so as to gain a certain sum, of which B takes 
K275 and 6 R175 ; find A'^ share of the profit. 

100 . One company guarantees to pay 5 per cent, on shares*of 
1000 rupees each; anolhci' guarantees to pay 14* per cenLiOa 
shares of 7? rupees each ; the price of the former is 1345 rupees 
and of the latter 85 rupees. Compare the rates of interest which 
the shares return to the purcltasers. 


107 . If 5000 people took in hand to count a billion of 
sovereigns, and beginning their work at the commencement of 
the year U52, could each count on the average too sovereigns in 
a minute (without intermission), when would they finish their task? 

108 . The toial area of three estates is 1768 acres. If the 
areas of the two smaller estates be respectively three-fifths and 
two-thirds of that of the largest, find the acteage.of each. 

198 . There are 3 pendulums, the firstjmakes 3$ beats in 36 
seconds, the second 36 beats in 37 seconds,fand the third 37 beats 
in 38 seconds. Supposing they commence together, find how 
many times they wiU again beat coincidently in 34 hours. 

900 . Sound travels at the rate of. 1143 ft. per second : what 
is the distance of the thunder cloud, when the thunder sneoeeda. 
tlK lightning at an interval of 9 seconds ? 
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SOL If 4 men and 6 women can do a piece of work in 5 dtys^ 
which 5 men and to children can do in A days* or 3 women and 
4 children can do in to days ; find (i) how many men* (ii) bow 
many women, (iii) how many cbildreoi could do the work in one 
day* 

SOS. A and B enter into partnership ; ^ puts into the bust* 
ness R5000 more than B^ who, as acting partner, is to have a salary 
of Ri25 a month ; at the end of a years the gross profits computed 
at ^ of the capital per annum, are found to be R7000, from which 
salary is to be paid ; find each one’s share of the net profit 

803 . The 3 per cents, arc at 85} ; what price should the 3} 
per cents, bear, that an investment may be made with equal 
advantage in either stock ? And what interest would be derived 
by so investing 5000/. ? 


204 . Find the least sum of money that must be subtracted 
from ^66a 7s. to make the remainder exactly divisible by 39. 

206 . What decimal must be added to 

806 . If gold can be beaten out so thin that one tola will 
form a leaf of 20 sq. yards, how many of these leaves will make 
up the thickness of a sheet of paper, the weight of a cu. inch of 
gold being 53}^ tolas and 432 sheets of the paper in thickness 
going to an inch ? 


207 . A race-course is ^ a mile long 1 A and B run a race 
and A wins by 10 yards ; C and Djnn over the same course and 
C wins by 30 yayls ; B and D run over it and B wins by so yards ; 
if A and C run over it, which would win, and by how much? 


208 . Four men are employed to reap a Geld and after work* 
ing 5 days they have cut 10 acres ; 2 more men are then put on, 
and the whole is finished in 3 more days. How many acres are 
there in the field 7 


209 . A, B and C are employed to do a piece of work for 
1(529 ; A and B together are supposed to do )| of the worl^ and 
B and C together of the work : what should A be paid ? 

210 . If R16430 be invested in the Govl 4^ per cent loan at 
.106, what is the monthly income derived 7 Supposing that the 
loan is paid off at par in lo yearSi what would the rate of 
simple interest on toe sum invested 7 

21 L 120 tons of coal are purchased for £^7 • 16.9 ; find* to 
4be nearest farthing, the price at which they must be retail^ 
.par ton so that no mb may be increased } and at that price what 
^rrtt will accrue i 
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Reduce to a decimal correct to 6 places : 

• . 

213 . Find tbe greatest unit of time by means of which il hr. 
3t min. i8 sec. and 23 hr. 4 min. 27^ sec can both be expressed 
as integers. 

214 . A man does f of a piece* of work in 18 days« and then 
gets a boy to help him. They work together for 3 days, when 
the boy leaves^ and the man finishes the work in 7^ days more. 
How long would it take the boy to do the whole i 

216 . If to horses and sheep can be kept 9 days for 
£37 « 17.6 ; what sum will keep 4; horses and 2t& sheep for 
40 daysj supposing $ hoi*se$ to eat as much as 76 sheep } 

216 . ^ starts business with Riioo. ami subsequently admits 
JJ who brings U1600. At the end of the year A receives ] of the 
profits ; when was £ admitted ? 

217 . A man who has a certain capital calculates that if he 
invest it in 3^ per cent, stock at 91, his income will be jQis more 
than if he invest it in 3 percent, stock at 88. What is his capital ? 


219 . A tradesman buys 200 lb. of tea for ^16, intending to 
gain one^fourtli of his outlay by sale : but two pounds’ worth at 
this circulation being damaged, at what price shall he sell the 
rematmler per lb. to gam as much upon the whole outlay as he 
intended ? ^ 

21 ©. Express (A+2l)-(2|-l})x{(5jx7|)-5-46A} in its 
simplest form. 

230 . The diagonal of a square courtyard is 100 ft ; find the 
area. 

221 . Sound travels at the rate of 1140 feet a second. If a 
shot be fired from a ship moving at the rate of 10 miles an hour* 
how far will the ship have moved before the report is heard. 
I4i miles off? 

333 . The length of the minute hand of a church clock is 
si feet; what distance w>U the end of it travel through in 3$ 
days, if 7 times the circumference of a circle be 22 times its 
diameter ? 

223 . Three men A^ undertake to complete in ao days 

a piece of work for R347. 80. A furnishes 10 men for 8 days and 
6 men for the remaining days ; B furnishes 7 men for 7 days tntL 
12 mtn for la days s C furnishes 15 men who work on alternate 
days only until toe work is completed. Find share of tbe akffk 
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S 34 . A person having R8,500 in 4 per cent Govt bonds tells 
out when they are at per cent discount and with the amoupt 
thus realised purchases $ per cent, bonds which are at 6S per 
cent, premium : what does he gain or lose in annual income by 
the change ? 


325 . A contractor employs 100 men, 40 of whom work 
hours on week days and only 5 hours on Sundays ; the rest work 
8 hours a day. If the wages of the former be per hour and 
of the latter 4^. per hour, what ts the amount of wages paid in 
4 weeks ? 

820 . Two chests of tea of the same size and quality are 
consigned to /?, C A at first was to have of a chest, 
and C the rest. Ibu /f, ff purchase tTii a of Cs share respectively. 
How much will each have ? 

227 . Find the side of the largest square tile, with which a 
court, 33 yd. 1 ft. 7 in. long and 20 yd. it in. broad, can be paved. 

228 . In a bicycle race of 3 miles over a circular course of 
I furlong, the winner in his last round overtook the second at a 
point in his 15th round. Their paces were as 159 to 149. At 
what distance was this point frem the winning post 7 

220 . If 3 men can do as much as 7 boys in a day,diow many 
days will it take as hoys to finish a piece of work of which 12 men 
have done a quarter in 13 days 7 

280 . Af By Chold a pasture in common for which they pay 
Rl6 per month ; they put on it 70, 50 and 40 sheep respectively. 
A sells } of his flock to B after 4 months, and after 3 months 
more C sells | his to How much of the rent should each 
pay at the end of the year ? 

SSL A person bought 10 B.ank of Madras shares at R1540 
each ai;d for 5 years got interest on his investment at the rate 
of 5^ per cent. He then sold his shares at a loss of 22^ per cent. 
How much did he make by the tiansaction, and what rate per 
cent, per annum had he for his money ? 


283 . A certain number of cows and twice as many sheep 
were bought for R94. 6 a. : the cows coit Rto 3/1. 6/. each .and 
the sheep R4. 5^ each t how many sheep were bought 7 

338 , The master of a ship, worth £5161.3^.9//, is himself 
owner of ^ of 4 of } of hen He sells her for f of her value ; 
what is his own share ? 

284 . The height of a square room is one*haIf of his breadtiv 
and the cubic content of the room is 108 cu. yd 1 find its dimen* 

nioas * 
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2 S 5 « Two pip^i A and would fill a cistern io 37 i 
and 4S min. res^ctively. Both pipes being opened^ find when 
the second pipes must ^ turned on, that the cistern may be just 
filled in hall an hour« 

286 . If 13 locomotive engines* each of 190 horst-power* 
working xi hours a day for 7 days a week, can convey 7315 t(M)s 
of goods to a distance of asi miles in a given period, how many 
hours^ work a day for 6 days a week must be done by 7 locomo* 
lives of 319 horse^power each, in order to convey 4845 tons of 
similar goods to a distance of 154 miles in an equal period ? 

287 . How must teas at 2s. a lb. and 2S. g<i. a Ib. be mixed 
so tliat by selling the mixture at ax. id. a lb. there may be a 
gain of 2 d per Ib. ? 

238 . If 1 sell 40 shares of R250 each in the Oriental Bank 
at 121 per cent, premium, how many shares of Rtooo each in the 
Madras Bank at 72 per cent, premium can 1 buy, and how much 
will be left ? 


230 . Equal quantities of sugar, flour and rice were bought 
for R720. 94. ; the price of a md. of sugar is twice as much as 
that of a n\d. of flour, and the price ot a ind. of flour is twice 
as much as that of a md. of rice ; find the cost of the sugar. 

240 . Find the value of x of I2x. oid 

241 . A tca*mcrchant has a rectangular space for storing tea. 
It is xsj ft. long, 10^ ft. broad ani 9^ ft. high. He wishes to fill 
this space with packets of a cubical shape, all of the same size. 
What is the largest size of such cubical packets that can be made 
to fill it exactly, and what would be the number of such packets i 

242 . A hare starts 40 yards before a greyhound and is not 
seen by him till she has been up 30 seconds. She runs at the rate 
of 12 and the hound at the rate of miles an hour ; how long will 
the chase last, and what distance will the bound have run ? 

243 . If 3 men and 5 boys can reap 20 acres in 10 days, and if 
5 men and 3 boys can reap ^ acres in X5 days, how many boys 
must assist 9 men, in order tlUt they may reap 45 acres'in 9 days f 

244 . A grocer bought 60 lb. of sugar of two different sorts 
for Rl6. 40 - The better sort cost P«r lb.> and <the worse 4 a 
per Ib. Find how many pounds there were of each sort 

24 B. How much stock in the 3 pet cents, must I sell to 
pay off a debt of /470, the price of the stock being and 
the commission ox i on jCioo of stock being also taken into 
cofsidexation } 
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How many foor-aaoa pieces can be coined from 9 lb. 
K)f standard silver ? 

247 * Find, by Practice, the dividend on a debt of £U 7 h 
13^^ in the £. 

246 . The sides of a square are divided each into 8 equal 
parts, and lines are drawn through fbe points of division parallel 
to the sides. Ifthearcaof the square be 356 sq. ft., find cte 
length of the side of each oT the smaller squares, into which it 
4$ divided. 

249 . A and B run a mile race : at first A runs S y^ds to 

4, but after A has run half a mile he tries and runs 3 yards in 

the time in which he at first ran S» running at bis original rate* 
Which wins, and by how much ? 

250 . If the carriage of 150 ft. of wood, that weighs 3 stones 
per ft., cost R30 for 40 miles, bow much will the carriage of $4 ft. 
of wood, that weighs 8 stones per It, cost for 2$ miles i 

261 . A greengrocer sells potatoes at ar., ir. 6 d. and 
a bushel, selling equal quantities of the first two kinds ; what 
quantities of each kind does he sell, if the total quantity sold is 
60 bushels, and if the average price obtained is 3r. a busliel i 

252 . A person invests 135c gold mohur in the Govt, five 
per cent, rupee stock at 105. The stock is converted subsequently 
to 4i per cents, at 95. Find the difiercnce in his income, each 
gold mohur being considered equivalent to Rz;* 


- > - 

268 . If a person whose income is R1825 a year spend R44. la. 
a week for the first 20 weeks, to what must he limit his daily 
expenditure for the rest of the year $0 as not to be in debt at the 
end of it ? 

264 * What number nuiltiplied by itself will give io9!|| ? 

266 . A cubical block of marble whose edge is 3 ft. is placed 
within a rectangular cistern 4 ft long, 3 ft. wide and 3 ft. deep, 
which is then filled with water ; how many pounds of water must 
be taken out to reduce the surface 6 in. r [ A cu. ft of water 
weighs 62^ lb.] 

266 . A and Sf can do a |Mece of work in 2} days, but when 
B works half time tbe work is done in 4 days* Show that B is 
twice as good a workman as A. 

267 . If 12 men and 5 women can do a piece of work in 8 days 
of 9 hours each; bow long will it take 3 men and 4 women t^, do 
.« niece of work twice qs great, working 8 hours a day, the work 

a man being doable tMt of 4 woman ? * 
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268 . Gold is 19 times as heavy as water, and copper 9 times. 
In what ratio should these metals be mixed that the mixture 
may be 15 times as heavy as water ? 

2 S 9 . When the ^ per cents, were at 90 I found that by* 
selling out and investing in the 4 per cents, at 95 I could improve 
my income by 8243. What wa^ the amount of my stock in the 
3 per cents. ? 


260 . A person has in his drawer 13 piles of rupees, each 
containing 20 ; his servant steals them and puts in tneir place 
i; piles, each consisting of 19 double^pice with a rupee at the top. 
How much docs the person lose ? 

26 L A person owes the sumof ^31500, and R8;oo ; and his 
property amounts ti» UMt2> only. How much is he able to pay 
in the rupee •, and wlut i> the loss upon the second debt ? 

362 . A rectangdUr piece of ground of 243 sq. yd. is one-third 
as broad as it is Iciig \ what is the distance round it ? 

263 . A psssenger train going 41 miles an hour, and 431 ft. 
long, overtakes a goods train on a parallel line of rails. The 
goods train is going 2H miles an hour, and is 713 ft. long. How 
long does the passenger tt.iin take in passing the other ? 

364 . The distance by rail from Turin to Venice i) 420 kilo¬ 
metres, and the fir^t class faie is 56 lire ; find at the same rate in 
Indian money, the fare from Calcutta to Benares, a distance of 
480 miles, reckoning 7 lire equal to R3 and 8 kilometres to 
5 miles. 

865 . 40 Ih. of coffee, at 2sa 64 . a lb, were mixed with a 
certain quantity of chicoiy at ix. <)>i, a lb., and ^be resulting 
mixture was woiih 2S. a lb* How many pounds of chicory were 
there in the mixture ? 

366 . How much money must be invested in the 3 per cent, 
consols when they arc at 93 1 , to produce the same income as 
would be produced by IliS^o invested in the 3^ per cents, at 93 ? 

267 . If R20. 7. 6 be gained by selling an article for 
R79 • • 9 i how much would have been gained or lost by selling, 

it iu R39.7.6? 

968 . Find, by Practice, to the nearest penny, the rent of 
375*3675‘acres at ^2. ipx. ic^f. per acre. 

209 . Determine, by Duodecimals, the area of a rectangle 
whose adjacent sides are respectively 9 ft 3^ in. and 6 ft 4^ in. 

270 . A can beat A by s yd. in a loo yd. race, and B can 
beat C by 10 yd in a loo-ya. race ; by how much can A beat C' 
in a 400-yd. race ? 

87 L It 210 coolies, in 7 days ot to hours each, channel,. 
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1 mile longi 6 feet broad and i feet deep ; in hotr many days of 
7 hours each should 35 coolies dig a channel, 660 feet long, 7i fo^t 
broad and 2^ feet deep ? And how many cubic feet does each 
cooly dig in an hour } 

278 « The average of eleven lesults is 30; that of the first 
five is 25, and that of the last five is 2i. Determine the sixth 
result 

873 . What amount must *bc invested in the 4^ per cent, 

stock at 1032* in order to obtain, after deducting an income tax 
of 31 per cent, a clear income of H4000 a year ? • 

874 . 4 thalers, 6 half-crowns and 8 tlorins amount to £2 ; 
what is the value of a thaler ? 

875 . A reduction in the income-tax diminishes a tax, which 
is when the tax 8 pies in the rupee, by R3 . 13 . o ; what is 
the diminished sate of (he tax ? 

270 . The length of a room is twice its breadth and 4 times 
its height, and it contains 210 cti. yards of air ; find its length. 

877 . A can reap a field in $ days, and in (> days, each 
working 11 hours a day in what time could they together reap 
it, woiking 10 hours a day ? 

278 . If 38 men working 6 hours a day can do a piece of 
work in 12 days, find in what time 57 men woiking H hours a 
day can do a piece of work twice as great, supposing 2 men of 
the first set to do as much work in i hour as 3 men of the second 
set can do in hours. 

879 . The average weight of 5 gicn is 5 st. 7 lb. ; the average 
weight is diminished by 7 lb. ; when the weight of a boy is 
included ; what is the weight of the boy t 

280 . A share-holder in a commercial company receives *one 
year a dividend of $ per cent, on his shares. The next year he 
receives a dividend of 7^ per cent and finds that he is 1(412. 8a. 
richer. Find the amount of bis shares. 


861 . To march a* quick step is to take 108 paces of 2 ft. 8 in. 
per minute ; what rate is this per hour ? 

888. A society subscribed R21. 5a. to a charity^ each 
member paying as many pies as there were members in the 
society ; find the number of members. 

888. Find, by Duodecimals, the volume of a block of marble, 
3 ft 7 in. long, 2 ft. 3i in. wide and t ft. 2^ in. deep. 

894 . A train, 880 feet long, overtook a man walking along the 
line at the rate of 4 miles an hour, and passed him in 30 seconds : 
the train reached the next station in 15 minutes after it had 
passed the man. In what time did the man reach the station I * 
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&S6« If 40 men and 50 boys can do a piece of work in 6 dajrs^ 
working 6 hours a dayi in bow many days will 8 men and 20 boys 
do a piece of work half as large agaie^ working 7 hours a day^ 
assuming that a man does as much work in 3 hours as a boy in 
5 hours i 

286 . The average age of 8 men is increased by 2 years, when 
one of them, whose age is 04 ychrs, is replaced by a fresh man : 
what is the age of the new man ? 

287 . If the price of the 4 per cents, just before the payment 
of a half-yearly dividend be 93, what ought to have been the price 
3 months previously, supposing no change in the value of money 
to have taken place during that interval ? 


288 . The weekly wages at a mill amount to ^186. 4r. In 
the mill a certain number of women are employed at ar. iO(L a 
day, five times as many men at sr. 6^ a day, and 6 times as many 
boys at 2S. 4^. a day ; how many men are employed ? 

288 . If the income-tax be 7/f. in the £ in the first half of the 
year, and in the second, wlm U the net income of a gentle¬ 
man whose gross annual receipts are £i^^2 . 10.6 ? 

280 . An open cistern, made of sheet iron a quarter of an inch 
thick, is internally 62^ m. long, 36 in. wide and 24 in. deep ; find 
the weight of the cistern when full of water, if iron weighs 
7 times as much as w.itcr and a cu. ft. of water weighs 1000 ox. 

201 . In a two-mile race A wins, B being 32 yd. behind, and 
C io 5 yd. behind B. By how much would B beat C in a three- 
mile race in which A docs not run i 


293 . If the wages of tS cooKes for a month amount to R85 
when rice is 24 seers per rupee, what ought the daily pay of a 
cooljMlfbe in proportion wnen the price of rice is Ri. too. 8/* 
per tftund ? 

293 . A and B started on a race and ran a distance exactly 
together. Then B 'began to fail and give up the race when he 
had run $6 yards farther, A liaving gone during the same time 
320 yards. The average of the entire distances run by the two 
men was 1188 yards. What distance had they run together ? 


294 * The £2^ shares of one company pay a dividend of £i 
per share ; the £1$ shares of another yield ;£7a5 per share. The 
market value of the former is ^24^, of the latter £17. Compare 
the rates of interest returned to the purchasers. 


298 . A man bought xoo oranges at 2 a pice, and xoo more 
at 3 a pice, and mixed and sold the whole at 5 for a pice ; how 
much did he lose ? 

206 . Find, by Practice, the cost of feocing 3 ml 3 fur. 
xSe yd. X ft 6 in, m road at ^479. 132, per ixule. 
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207 . An open cisterni made of sheet iron^mcb thickJs 
Mtemally 10 Itl long, 8 in» brood and si in* deep; find the price 
Of the cisteiD at R 8 per cwt, if a cu* ft 01 iron weighs 4i cwt 

288 . A does half as much work again as S in the same 
time, and B does one-third as much again as C ; working to¬ 
gether they can do a certain work in 5 dw ; but if after working 
a days A leaves ofT, how long wtU B and C take to finish it ? 

299 . When rice is to seers the rupee, 7 persons can be fed 
for 30 days at a certain cost For how many ^ys can 6 persons 
be fed at the same cost when rice is 14 seers the rupee ? * 

300 . If the daily wages of a labourer rise from 40. 9/. to 6a., 
what percentage of the increase in the price of food and other 
commodities will cause his position to be unaltered ? 

301 . A person buys 5 shares in a company, and sells three 
of them at a gain of 10 per cent and the remaining two at a gain 
of x6| per cent The gain on the latter sale is £2 , ig . 7| more 
than on the former. How much did he pay for each share ? 


802 . A man buys 25 seers of milk at to. 6/. a seer, and sell^ 
it at ta» 3p. a seer, making a profit of 5 annas ; how many seers 
of water, did he add to the milk f 

803 . Now that the income-tax is 5 pies In the rupee, a 
person's net income is U374 per mensem ; what will it be when 
the income-tax is raised to 7 pies f 

804 . Find, by Duodecimals, the area of a square whose side 

is 12 ft 8 in. 4 ph * 

806 . A^train starts from A ai 12 o^clock and runs towards C, 
which is too miles distant, at the rate of 30 miles hour ; 
at the same time the mail coach starts fori C, from Bf sAich is 
half way between A and C end runs at 10 miles an hour ; at 
what distance from C will it overtaken by the train ? 

808 . If 13 solid inches of copper balance 17 of iron, and x; 
ofiiron balance 16 of tin, and 19 of tin balance 13 of riuc, how 
many solid inches of zinc balance 3470 solid inches of copper*? 

807 . If the income*tax be 6 pies in the rupee for the first 
half of the year and 3 per cent, in the second, what is the gross 
income of a gentleman whose net annual receipts amount to 
ai4S4. xo.? 

808 . What sum must a person invest in the 3 per cents* at 
90, in order that by selling out £1000 stock when they have risen 
to 93i« ftAd the remainder when they have fallen to 84!, and 
investing the whole proceeds in the 4 per cents, at par he may 
increase bis annual inoome by £9. f 
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809. Divide Rlts* ao. among so boys and 1$ so that 
• each boy may receive is anoas more than each girl; how much 
will each boy receive ? 

3 L 0 » Three-fifths of the square of a certain number is is6‘is » 
what is the number ? 

81 L An open cistern whose capacity is 43ao gallons is exter¬ 
nally »4*ii37 ft. long, loa; ft wide and s*id ft. deep ; the sides 
are in thick ; find the thickeess of the bottom, having given 
that a gallon coatains S77*S74 cu. inches. 

818 . A and B walk a race of lo miles i A gives B so minutes’ 
start; A walks uniformly a mile in 17^ minutes and catches Ji 
at the 8th mile atone : find by how much B lost in time and space. 

818 . If 17 men can build a wall 100 yd. long, is ft. high and 
s^ ft. thick, in 35 days, how many men will build a wall twice the 
site in half the time ? 

814 . In t86t three towns had populations of 17650, 19600, 
18760, respectively. In 1871 the population of the first ha2 
decreased 18 per cent., that of the second had increased si per 
cent., while the population of the third had increased by 469s; find 
the change per cent, in the total population of the three towns. 

816 . A gentleman invests R560J in the per cent. Govt, 
paper, and derives therefrom an annual income of R275. At 
wrat premium was the 5^ per cent, paper at the time he invested i 


310 . Find the circumfereiice of the wheel of a locomotive, 
which makes 5 revolutions iii a second, and which performs a 
jouruey of 30 miles in 44 minutes. 

817 . A man has an income of £200 a year i an income tax is 
established cf jd in the while a duty of i^A per lb. is taken off 
sugar ; what must be his yearly consumption of sugar that he 
may just save lus income-tax i 

SIB. A^ C are three scouts attached to a cistern. A can 
fill it in so min , B in 30, and C can empty it in 40 min \( B 
and C be opened successively for one mimite each, in what time 
will the cistern be filled i 

819 . ' A besieged garrison consists of 300 men, iso women 
and 40 children, and has provisioni enough for soo men for 30 
days. If a woman eats as much, and a child ^ as mucl^ as a 
man, ani if after 6 days 100 men with all the women and children 
escape, how long will the remaining provisions last the garrison ? 

880 . The price of rice being raised 50 per cent., by how 
much per cent, must a hmise-Hotder reduce ms corxnmpMon of 
article so as not to increase his expenditure ? 
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821 , The owner of 4 per cent Govt, paper, bringisg in R8976 
per annum, exchangei it lor 5 per cent, paper. Hisannual interest 
4S increased by R44. What is the increase or decrease of his 
nominal capital i 

828 . A bill on London for £t7S drawn at 6 months after 
tight, is purchased at Madrasj the rate of exchange being 
2Sn o^d. the rupee. Four months before it becomes due, it is dis¬ 
counted in London at ibe rpte of a| per cent (per annum) 
discount What was paid for the biU in Madras, and what does 
it realise in London ? 


883 . A man laid out ^30 1 Jx. in spirits which he bought at 
l$s. a gallon; he retaibd them at 17s. 6^. a gallon, making a 
iprodt of ;^4« 5x.: how many gallons must be have lost by 
leakage ! 

824 . Arrange *^3 and } in order of magnitude. 

826 . Two trains, running at the rates of a; and 20 miles an 
hour respectively on parallel rails in opposite directions, are 
observed to na3» each other in 8 seconds, and when they are 
running in tne same direction at the same rates as before, a < 
person sitting in the faster train observes that he passes the 
other in 31} seconds ; find the lengths of the tiains. 

826 . If 6 dollars and 6 roubles are together worth/i. K3X. 9tf., 
and 4 dollars and 8 roubles are together worth tis, 8^/., 
what is the value of 6 dollars and 8 roubles i 


327 . In an examination A obtains 10 per cent less than the 
minimum number of marks required for passing ; Jf obtains 11^ 
per cent, less than A ; and C 41^^^ per cent, less than the number 
of marks obtaihed by A and B together. Does C pass or fail ? 


328 . I have to invest in public securities. WilPit be 

more to my advauUge to invest it in the $ p. c. Govt, loan which 
is at 10] per cent, discount, or to purchage at par Treastuy Bills 
which bear an ioterest of 3 pies per cent, per diem ? Calculate 
4he difference. 


829 . If the par of exchange be two English shillings for the 
Indian mpcei but if an Indian bill of exchange for R340. 12a, be 
negotiated in London for £^1, lox., hjw much per cent, below par 
is the rale uf exchange ? 


380 . On Monday January 3, a man conuntneed to 

subscribe ior a daily pice paper (pubiHla-cI on week only) ; 
what had he spent by June 13th ofitbe same year ? 

^8L A gentleman's income isdimtni»hcd by ; but the 
lincome-tax being raised ftom 6d. to 7J. !•» tu^ £f #.4. i^ays the 
*4ame amount of tax as before ; find bis present income. 
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882 . A and B start to run a race ; tbeir speeds are as ’ 17 to 
i8« A runs 3^ miles in 16 min. 41 sec.; B finUbes the course in 
34 min. : determine the length of the course* 

883 * If 5 men and 8 boys reap 9 acres in 10 days» and 4 men 
and 4 boys reap 3 acres in 5 days^ how many acres will 2 men* 
and 3 boys reap in 7 days ? 

881 . To 432 gallons of a mixture of brandy and rum, which 
contains 8} per cent of brandy*, some water is added, and the* 
proportion of brandy in the mixture is thereby diminished to 7^ 
per cent How much water is added ? 

888^ A person who has £1900 Russian 4 per cent stock 
sells out at 104 and devotes 13^. 4</. to tne purchase of 

3 p. c. consols at 95, and lends the rest of the sum realised on 
mortgage. What interest must he ask for his money that his 
income may be the same as before i 

830 . If the rate of interest for money be 3 per cent, what 
should be the rate of exchange for bills payable at sight in 
England when the rate lor those payable 4 months after sight 
is li* per :upee ? 

837 . A merchant buys 60 yards of cloth ; he sells half-of it 
at a gain of 3 annas per yard, and the remainder at a gain of 
2 annas per yard, an^ realises ft44, lo. What was the cost price 
per yard ? 

388 . A man buys a number of mangoes for R9, the price in 
pies of each mango being equal to the square root of the number 
purchased \ find the number purchased and the price of each. 

880 . A train which travel at the uniform rate of 30*8 ft. a 
second, leaves Madras at 7 a. m. ; at what distance from Madras 
wilkit meet a train which leaves Arconum for Madras at 7*20 A.M., 
and travels one-third faster than it does, the distance from 
Madras to Arconum being 42 miles i 

340 . If 5 men, 2 women and 3 boys, or 6 men and 4 boys, 
can mow 3 acres in 5 days ; how many acres would 3 men, 
2 women and one boy mow in 11 days, supposing a man to do as 
much work as 3 boys t 

841 . A person loses in his first year 33 per cent of his ca^HtaV 
bnt in the next year he gains 40 per cent, of what he had at the 
end ^ the first year, and bis capital is now R720 more than it 
was at first; find his original capital 

848 . A person invested equal sums of money in the 3 per 
cents, at 97i> and in the 3| per cents, at t02|; his resulting 
incQoit was 4259. tor. How nujcb did he invest 1 

848 . A merchant in London recehrts two biU^ drawn at 4. 
months after sight, each for Rsooo { one he discounts immediately,. 
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the me of interest being 5 per cent per annum ; the other he 
keeps till maturity, and then eaebanftes at the rate of is. per 
rupee, and dods that he has got as much as he did for the first 
bilL What was the rate of exchange when the first bill was 
discounted ? 


844 . A man, having bought taS yards of cloth for R80, sella 
one^ourth at a loss of 3 annas iper yard ; by how much must he 
mise that selling price, in order that, by selling the rest at the 
increased rate, he may gain a annas per yard on the whole.? 

346 . Incomes below j£i$oa year being subject to $//. in the 
^ income-tax, and incomes above £1^0 to jtl in the £ ; find what 
income above /isoa man must have, that he may just 7ld 
a year poorer than a man who has £ii9. lot. a year 

348 . A and run a mile, and A wins by t6o yd. ; A and C 
run oyer the same course and A wins by 10 min. ; Jt and C run 
over it and /? wins by is min. In what time can A run a mile*? 

847 . If lO claries make 17 guineas, 19 guineas, make 24 pis¬ 
toles, 31 pisMies make 38 sequins, then how many sequins ate. 
there in 1381 claries ? 

4 

848 . What sum must be paid on the insurance of a cargo of 
the value oflijjsys. 40. so that in case of loss the cargo and all 
expenses of insurance may be recovered ? The premium is at 
the rate of 473; per cent, policy duty 3} annas per cent, and 
agent's commission ^ per cent. 

840 . A person has ^26041 of a 4 per cent stock. He saves 
each year | of his income, which hp invests at 4 per cent. What 
is his income in the 4th year ? 

360 . If gold be «it a premium of; per cent and a person 
buy goods marked 300 rupees, and offer gold to the amount of 
300 rupees, what change ought he to receive in notes, 5 per cent 
being abated for ready payment i 

^ FBOBIiBUS. SOS. 

1. lif what number less than 1000 must 4389 be multiplied 
so that the last three figures (to the right) of the product may 
be 433 7 

S. If 3 cwt 3 qr. 14 lb. cost £6 per cwt, what will be the 
cost per pound when the cost of the whole has been reduced by 
£7. I6t Si/. ? 

8. On measuring a distance of 32 yards with a rod of a 
certain lenght it was Kuiad that the rM was contained 41 times 
with baU an inch over; bow many isebes will there be over tis 
meastmng 44 yards with the same rod ? • 
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4 . Fifid the least number above xooo, wUcb when dmded 
hy 5 or by 6 or by 9» will leave the same remainder 3. 

6. A bill of £ioo was paid with fuineas and half*crowns, 
and 48 more half-crowns than guineas were used ; find how many 
of each were paid* 

6. A has twice as much money as S. They play together^ 
and at the end of the drst game B wins from A one-third of A'% 
money ; what fraction of the sum . which B now has must A win 
back ta the second game that they may have exactly equal sums ? 

7 . What is the smallest whole number which is exactly 
divisible by 2fi and ? 

8 . A pays j£ 9.3 • 4 more rates than B^ their incomes being 
equal; living in diuerent towns they are rated at ar. ahd U, 4/^ 
in the £ respectively ; what is their income ? 

8. A pint of water weighs a pound and a quarter, and a cu. 
foot weighs 1000 oz. ; how many gallons are there in a cu. foot ? 
How many gallons will fill a cistern 5 ft. long, feet wide and 
2 feet deep ? 

10 . A gallon contains 277*274 cu. in. ; a cu. ft. of water weighs 
1000 oz. * How many gallons weigh a ton ? And what is the 
weight of a pint I 

IL If i6a gallons dll a cistern 5^ ft. by 4} ft. by x| ft., find 
the number of cu. inches in a pint. 

18 . If a cu. inch of water weighs 353*458 grains, which is the 
more accurate of the following rough statements cu* ft. of 
water weighs ioogoz., a cu. y<l.,weig^ j of a ton ? 

18 . If a decilitre be *o$3 gallon, find the vali^ie of a pint of 
liquid which ts worth 2 francs the decilitre ; 1206 francs being 
equal to £49, 

14 . Three men are employed on a work, working respectively 
8, 9, 10 hours per day, and receiving the same daily wages. After 
three days each works one hour a day more, and the work is 
finished in three days more. If the total sum paid for wages be 
£2.7, 6}, how much of it should each receive ? 

16 . The sum of two numbers ts 5760, and their difference is 
equal to one-third of the greater ; find the numbers* 

16 * Two casks contain equal quantities of beer ; from the first 
34 quarts are drawn, and from the second So ; the quantity remain* 
ing m one cask is twice that in the other. How much did each 
cask originally contain i 

17 * Shew that if the price to rupees of a cwt. of goods it 
divided by 7, the result is tbe price in annas of a lb. weight of 
tlse goods. 
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18 * If R73 be divided amon(f $ men, 7 women and 13 boys 
*$0 that 2 men receive as much as 5 boys, and 2 women as much 
as 3 boys, how much will each maO| woman and boy receive ? 

19 . How many revolutions will be made by wheel which 
revolves at the rate of 309 revolutions in 3 min. while another 
wheel revolving 431 times in'4 min. makes 2586 revolutions ? 

90 . If a train goes 22^ an hour, how many revolutions 

does the driving-wheel, zi ft in circumference, make m a second ? 

8L A game licence costs 1 and a cartridge 2//. A sports¬ 
man kills his bird once in $ shots. If birds are worth 2r. 6 (i, 
a brace, how many birds must be shot just to pay expenses ? 

88. A vulgar fraction has for its numerator zjy and its nearest 
approximate value tn thousandths is *370 ; what is the denominator ? 

83 . A msn after a tour in England finds that he had spent 
every day half as many ruMcs as the total number of days he 
had been from home. His tour cost R1800. How many days 
did it occupy ? 

84 . A plate of metal is beaten to the thickness of ^ of an 
inch, and the weight of a circular medal cut from it, whose dia¬ 
meter is z) inches, is z| os. Troy. If the same plate be beaten 
to the thickness of 1 of an inch, what will be the weight of a 
medal Cut out of it of the diameter of inches, (the areas of 
circles being proportional to Che squares oi their diameters) ? 

86. It is said that 240,000 letters are posted in Berlin daily, 
16*6 per cent of which are town letters. This gives one letter for 
every 3 persons in Berlin ; what is its population ? 

80 . The French unit of linear measure is a equal to 
39*371 English inAies ; the square formed on a line of 10 metres 
(called an art) is the French unit of surface. Find the equivalent, 
in English square measure, of a hectare (ioo ares). 

87 . A rectangular swimming bath is 60 ft long and 40 ft 
broad ; it can be filled by a supply-pipe in $ days, and if 6,000 
cubic feet of water be thrown in, the rest can be filled in 3 days 
18 hours. Find the depth of the bath. 

89 . The debts of a bankrupt amount to &21345. 4a. and his 
•assets consist of property worth Rqifi;. ioa Sp. and an undis- 
counted bill of R5130 due 4 months hence, simple interest l^ing 
reckoned at 4 p. c. per annum. How much in the rupee can he 
pay his creditors ? 

89 . The diameter of the fou^wheel of a carriage is i J ft and 
that of the bind-wheel is 3 feet; how far will the carriage have 
trai^ied when the fore-wheel has made 200 more revolutions 
«than the hind-wheel ? (Tha circumference of a circle I diameter, 
:: rmi : i> 
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80 . Tea at 4x» 5 |d!i perllb. is mixed with tea at y, 1 ^* 

so that the mixture contains 7a per cent of the former. Find the* 
weight of a chest of this mixture which is worth ^6. x6r. loci 

81 . A merchant buys China tea at per ib. To improve 

the flavour he*adds 3 oz. of Assam tea to every lb. of China tedi 
and finds that the mixture costs him 4/. per lb. How much per lb« 
did be give for the Assam ? 

88. Standard silver, of which xil parts in iso are pure silver 
being worth R31 per lb., find the value of a Sicca Rupee which 
weighs.7 dwt la gr. and has a fineness of 979 parts in 1000. 

83 . A contract is to be finished in 5 months and 17 days, 
and 43 men are put on to work at once ; at the end of { of the 
time it is found that only j of the work is done \ what extra 
number of hands will be required to complete the contract in the 
given time, the last employed men to work 22 hours a day, 
whilst the first 43 men work until the contract is completed only 
10 hours a day ? 

84 . A mao can do as much work in 4 hours as a woman in 
6 hours, or as a boy in 9 hours ; how long will it take a boy to 
complete a piece of work, one^half of which has been done by a 
man working 10 hours and a woomn working 16 hours ? 

86. If a piece of cloth, 4 yd. long and 1^ in. wide, cost 
63. 20.^ how much should you give for another piece, 19 yd. long 
and 12 in. wide, every sq. in. of which is worth ) of the value 
of a sq. A. of the former ? 

36 . A person sets out to walk 26 miles ; for a quarter of the 
distance he goes at the ro^e of 5 miles an hour, for half the 
remaining distance at 4 miles an hour and 3 {niles an hotu* for 
the other half* State the exact time occupied in the journey. 

87 . How often between la and i are the hands of a clock 
an integral number of minute*spaces apart ? 

86. Two clocks begin striking the hour of noon together on 
a centain day, the interval between eve^ two strokes iMing 
1" and a" respectively. Thev gain \" and respectively in every 
24 hours. Auer what length of time will they end striking the 
hour of noon together } 

88. A and Ji start at the same time on a journey. A walks 
at the rate of 4 miles an hour, and of 3 miles an hour* When 
A has gone half way, JJ gets a ride and goes at twice the rate 
of Aj until he hasiidden a distance equal to^of the whole 
jmrney beyond the spot at which he passes A. B then walks* 
the remainder of the journey. A having walked it all* Will A 
or B arrive first ? And what nacdon of the whole jonmey will 
the other stDl have to travel ? 

** 40 « If IS nten can dig 600 cn. ft of earth in 5 dayi» worUng 
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-8 hours a day, how many men would be required to di{ 157$ cu. ft. 
in 14 days, working 9 hours a day, supposing that a man who 
works 8 hours a day does in ac hours same amount of work 
that a man who works 9 hours does in e6 ? 

4 L If SI horses and a 17 sheep can be kept to days for the 
same sum as it would cost to keep 9 horses and 60 sheep for 
27 days, find how many sheep eat as much as 3 horses. 

42 . In running a four-mtie race on a course half a mile round, 

A overlaps /I at the middle of the 6th round, lly what distance 
will A win ? * 

43 . A and start to run a race at 3 o'clock. The winner 
comes in at 6} minutes past 3, beating the other by 40 yards. At 
4 minutes p.ast 3 the loser was 1140 yards from the winning*post. 
Find the length of the course, ana the speed of the winner in 
miles per hour. 

44 . Five men do of a piece of work in 2*12 hours, 

how long will 6 boys take to finish It, it being known that 3 men, 
nnd 7 boys have done the whole of a similar piece of work in 
3 hours ? 

46 . ir4 men earn as much in a day as 7 women, and one 
woman ns much as 2 boys, and if 6 men, 10 women and 14 boys 
working together for 8 days earn ^22, what wilt be the earnings 
of 8 men and 6 women working together for lo days ? 

46 . The distance by Railway from Madras to Salem is 
206} miles. A Passenger Train travelling 20 miles an hour leaves 
Madras at 7 a. M. ; and a Si>ecial Train at 10 a. m. the same day. 
At what rate must the latter trqvcl, so as just to overtake the 
former at Jollarpctt Junction (132 miles from Madras), and at 
what hour musf a Goods Train leave Salem for M.adras travelling 
1 s miles an hour, so as to reach Jollarpett at the same time as 
the other Trains ? 

47 . Two trains measuring 330 ft. and 264 ft respectively, 
nin on parallel lines of rail When travelling in opposite direC' 
tions they are observed to pass each other in 9 seconds, but 
when they are running in the same direction at the same rates 
ns before the faster train passes the other in 27^ seconds. 
Find the speeds of the two trains in miles per hour. 

48. A man near the sea-shore sees the flash of a gun fired 
from a vessel, steaming directly towards him, and hears the 
report in 1He then walks towards the ship at the rate of 
3 miles an hour, and sees n second flash $ minutes after the first, 
and intmediatly stops; the report follows in 10*5^ Find the 
rate of the ship, the velocity of sound being 1200 feet per second. 

40 * A soldier has 4 hours* leave of absence ; how far may be 
ride on a coach which travels 8 miles an hour, so as to return to 
*the camp in time, walking at the mte of 4 miles an hour 1 * 
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so. Two traios start at the same timoi the one from Calcutta 
to Allahabad, the otncr from Allahabad to Calcutta. If they 
arrive at Allahabad and Calcutta respectively 5 hours and 20- 
hours after they passed each other, show that one travels twice* 
as fast as the other. 

61 * A cistern is provided with two pipes, A and B, A can 
fill it in 20 minutes, and B can empty it in 30 minutes. If A and 
B be kept open alternately for one minute each, how soon will 
the cistern be filled ? 

62 . A^B^C are pipes attached to a cistern. A and B can 
fill the cistern in 20 ana 30 minutes respectively, while C can 
empty it in 1$ minutes. If A^li^C be kept open successively 
for one minute each, how soon will the cistern be filled ? 

63 . A train havin^Mo perform a journey of 150 miles, is 
obliged after 100 miles to reduce its speed by one^fifth. The result 
is that the train arrives at its destination half an hour behind 
time. What is its ordinary rate ? 

64 . A down Passenger Train, 176 yd. long, traveUing at'^ithe 
rate of 20 miles an hour, meets at 7 a. M. an up Goods Train, 
^931 yd. long and passes it in 24 seconds. At 7*30 A. M. the down' 
Passenger meets the up Mail, 83 yd. long, and passes it in 
12 seconds. When will the Mail overtake the Goods ? 

65 . A and y? start together from the same point on a walking 
match round a circular course. After half an hour A has walked 
3 complete circuits, and B four and a half. Assuming that each 
walks with uniform speed, find when D next overtakes A. 

66. A certain sum is to divided among Ay B and C. A>\s 
to have 30 less than the half,is to have £1^ less than the 
third part, and C is to have ^8 more than the fourth part. What 
does each get ? 

67 . ;£4212 is divided among Ay B, C, so that A receives | as 
much as 3 and C together, and | of what A and C together 
receive. . Find how much each receives. 

88. Two<thirds of a certain number of persons received lS</. 
each, and one-third received sr. 6 d. each. The whole sum spent 
was £2. I5r. How many persons were there ? 

69 . A crew which can pull at the rate of 9 miles an hour, 
find that It takes twice as long to come up a river as to go 
down ; at what number of miles an hour does the .river flow 1 

60 . Ay By C are partners ; A whose money has been in the 
bnsiness for 4 months claims ^ of the profits ; B whose money 
has been in the business for 6 months claims ^ of the profits ; 
C had RtSfio in the business for 8 months 1 how much money did 
A and B contribute to the business } 
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01, Two persons A and B rent a field, A puts on it la horses 
for 2^ months, so cows for 4 months and $0 sheep for 5 months ; 
B puts li horses for 3^ months, ij cows for 5 months and 
40 sheep for 4^ months* If in one day 3 horses eat as much as 

5 cows, and 6 cows as much as to sheep, what part of the rent 

should A pay ? ^ 

62 . A can dig a trench in ^ the time that B can ; B can diff 
it in 'i of the time that C can 4 all together they can dig it in 

6 days. Find the time it would take each of them alone. 

63 . For s guineas can be obtained either 12 lb. of 4 ea and 
2 5 lb. of cofTee, or 36 lb. of tea and 9 lb. of coffee ; find 'the price 
of a pound of each. 

64 . Divide 48 into two parts such that if one part be muUU 
plied by 3 and the other by 5, the sum of the products shall be l8o. 

66. Divide 20 into two parts such that three times one part 
may be equal to twice the other part. 

06 . A decimetre is equal to 3 937 inches, and a cubic deci¬ 
metre of water weighs 1 kilogram. If a cubic inch of water 
weighs 252*45 grains, express a kilogram in pounds Avoir, correct 
CO two decimal places. * 

67 . Twenty gallons of a liquid contain 60 per cent of nitric 
acid and the rest water. How many gallons of water should be 
added to the mixture to lower the proportion of nitric acid to 
40 per cent. ? 

06 . Divide Riooo among 1 man, 3 women and 36 children so 
that the man gets 4 times as much as each woman, and the 
women together get 12 limes as much as each child. 

06 . Two men undertake to do a piece of work for R40. One 
could do it alone in 5 days, the other in 8 davs. With the help of 
a boy they finish it in 3 days. How should the money be divided ? 

70 . The sum of the ages of A and B is now 55 years, and 
their ages 10 years ago were as 4 is to 3 ; find the present ages. 

7 L A tradesman's prices are 20 p. c. above cost price s what 
profit does he make, tf he allows bis customers a discount of a 
penny in the shilling } 

72 . Four apples are worth as much as 5 plums, 3 pears as 
ranch a 7 apples, 8 apricots as much as 25 pears, and 5 apples 
sell for 2d. I wish to buy an equal number of each of the four 
fruits, and tt^apend an e.xact number of pence : find the least sum 
1 can spend. 

7 & The manufacturer of an article makes a profit of 20 per 
cent., the whole-sale dealer, of 10 per cent, and the retail-dealer, 
of c Mr cent. What is the cost of the manufacture of an articlt 
wmen is retailed for 1^. 8a. ? 



47a 


AitrmiiTic* 


74 k* Two cogged wheelsi of which ooe has z6 cogs and the 
other so, work in each other. If the htter turns 6o times in | of 
a minute, how often does tbelformer turn in i6 seconds ? 

78 . The price of butter Kiviog risen 35 p. c., the daily allow¬ 
ance of each person in a family is reduced from i oa to | os. If 
the monthly charge for butter is thenceforward isr., what was it 
before the changes were made ? 

76 . A bankrupt has book-debt^ equal in amount to his liabi- 
iitiest but on £aooo of them he can recover only 15/. in the £. and 
the cx])enses of the bankruptcy are £200 ; if he pay 15A ifd. io 
the £f what is the amount of his liabiuties ? 

77 . A ship 40 miles from the shore springs a leak which 
admits 3I tons of water in is minutes. Ao tons wo\ticl suffice to 
sink her, but the ship^s pumps can throw out t2 tons of water in 
an hour. Find the average rate of sailing so that she may 
reach the shore just as she begins to sink. 

76 . Standard silver is formed by mixing xi parts of fine silver 
with one of copper. How many rupees can be coined from x lb. 
Avoir, of fine silver, if I lb. Troy of standard silver is coined 
^into 33 rupees ? 

78 . If tolas of gold, 22 carats fine, be worth K49. 8a., of 
what fineness must gold be in order that tolas of it may be 
worth II34. &I. ? 

80 . A man having to work 36 miles finds that in 3 hr. so min. 
he has walked ^ of the remaining distance ; find his speed. 

8L Supposing the alloy in a rupee to be ^ of the mass, and 
the coin to be worth 1 pice if it were all alloy, what could be its 
exact value if it were all pure silver 7 < 

88. A mixture contains wine and water in the ratio of 3 1 2 ; 
if it contains 3 gallons more wine than water, what is the quantity 
of wine in the mixture 7 

88. 3 men and 6 boys can do 4 times as much work as a man 
and a boy can do, in the same time* Fbd the ratio of the works 
done by a man arid a boy in the same time. 

86 . A mixture is composed of 4 parts brandy and i part 
water ; one gallon of water is added, and the mixture contains 
3 times as much brandy as water : find the quantity of brandy in 
the mixture. ^ 

88. A mixture contains wine and water in the ratio of 3 1 a, 
another contains wine and water in the ratio of 4 : 5 ; bow many 
galloDS of the latter must be mixed with 3 gallons of the former 
sotbft the resulting mixture may contain equal quantities of 
Winn and water 7 
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86« Ai P and Care three vesieb holdbjr I4 a and 4 ((allcms 
•respectively* A is empty* D is foil of water and C is full of wine. 
A IS filled from li is replenished from C| and then A is emptied 
into C When this operation has been performed once more* 
what will be the ratio of the wine in J! to the water in C ? 

87 . An alloy of silver is mixed with an alloy of gold in the 
ratio of 73 to '37 ; the quantiw of dross in the silver alloy is 
12 parts in icx), and in the ^'old alloy 15 parts in 100 : compare 
the quantities of gold* silver and dross in the mixture. 

88. ^barters some sugar with 77 for flour which* is«worth 
2r. yl. per stone, but uses a false stone weight of 13^ lb.*; what 
value should P set upon hts flour, that the exchange may be fair i 

89 . If the work done by a man, a woman, and a child be in 
the ratio of 3, 2, i, and there be In a factory 24 men, 20 women 
and t6 children* whose weekly wages amount to U22J, what will 
be the yearly wages of 27 men* 40 women and 15 children ? 

90 . A Ib. of tea and 3 lb. of sugar cost U3, but if sugar rose 
50 per cent, and tea 10 per cent.* they would cost II3. ; find 
the prices per )b. of tea and sugar. 

91 . A bankrupt has goods worth R97S0 ; and had they rea¬ 
lised their full value, his creditors would have received 13 annas 
in the rupee ; but fths were sold at 17*$ p. c.* and the remainder 
at 2375 p. c., below this value. What sum did the goeds fetch, 
and what dividend was paid ? 

02 . Gold is sold at the Mint at £3,17s, 9</. per oz., and is 
mixed with alloy* worth ^ per oz., in the ratio of ti I l. If 
sovereigns be coined of this mature, each weighing 5 dwt. 
3 47 gr.* what i^thc Mint profit per loo sovereigns ? 

93 . A bag contains ifio coins consisting of half*crown* shih 
lings, sixpences, and fourpences* and the values of the sums of 
money represented by each denomination of coin arc the same ; 
how many each are there ? 

94 . In sending 100 cheroots to England I paid freight f of 
their prime cost ; landing charges ^ of their cost including 
freight; and duty 2\ times their cost Including freight and land* 
ing.charges. Altogether the cheroots duty paid* in London cost 
me £7* What did 1 give for them in Madras ? 

06 . A nnmber of rupees is divided amongst four men. A 
receives | of the whole. ^ I of the remainder. Ci of what then 
remains, and tip number of rupees given to Z) is the square root 
of the whole number to be divided. What sum does each receive ? 

06 . For I of the distance up a ghaut the rise is i foot in 24 
(measured along the road) and for the remaining third the rise is 
I m i6« The top of the ghaut is 1,400 ft. above the bottom ; what 
4 s its length ? • 
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97 . In A company of loo people, of wbotn some are rich and 
tome are poor, the rich subscribe and give ta. to each poor 
man ; this costs the rich men 70. i/. each : bow many rich and 
how many poor men are there 7 

98 . Given that gold is worth 17s, lod. per os., and silver 
4s, tod. per ot., and that the weights of equal volumes of gold 
and silver arc as 19 Ml ; find the volume of silver equal in 
value to a cubic inch of gold. 

90 . A tradesman bought a quantity of goods, and sold } of 
them.at a profit of 10 p, c«; the price rising, he got 12^ p. c. profit 
on the 'remainder, and on the whole gained R42S • 
he lay out ? 

100 . A publican buys two butts of wine, one for Riaoo, and 
one for Riioo ; he also buys a third and after mixing the three, 
retails the wine at Usa. &}. a dozen, making p. c. on his out* 
lay : supposing the number of dozens in a butt to be 5a, find the 
price of the third butt. 

101 . A merchant sells 49 quarters of wheat at a profit of 7 p.c., 
and a certain number of quarters at a profit of it p. c. The cost 
]}rice of a quarter of wheat being £3. lar. he would have lost 
/a. lor. 9<f., if he had sold the whole at a profit of 9 p. c. Find 
the total number of quarters ol wheat sold by him. 

102 . The shares in a banking concern are Riooo each, R4S6. 

lofo. are only paid up, and the shares are quoted in the market 
at 1(460. The dividend is per share quarterly. A gentleman 
holds 100 original shares. Find what interest he makes per cent: 
and how much per cent. make, if he sold out and 

invested in 4 per cent. Govt stock at par 7 

103 . A person finds that if he invest a certain sum in railway 
shares paying £6 per share when the £too share is at £131, he 
will obtain j£to. i6r. a year more for his money than if he invest 
in 3 per cent consols at 93. What sum has he to invest 7 

104 . A person has R24,l8o to invest: the 5^ per cent Govt 
loan being at xo8 and the 6 per cent Municipal loan of Rt,ooO' 
being at loao, find how he must divide bis capital between the 
Govt and Municipal loans, that he may obtain the same income 
from^each. 

105 . A railway proprietor receives one year a dividend of 
6per cent on his stoq^ and pays an iocometax. of in the £• 
The next year he receives a dividend of 6^ per cAit. and pays an 
incotne*tax of id, in the £, and finds that hts net income is £^49^ 
more. How much railway stock does be hold 7 

106 . A man sold at 48 and 9 S respectively j£soo ordinary stock 
in tte wd Railway paying a dividend at the rate of i{ and £iot> 
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preference stock in the B Railety paying a dividend of 4 per 
cent He then invested ^ of the money in the Tramway Company 
where the ^24 share paying interest at 6 per cent was at £fi 
premium ; ^150 in the C Railway which paid no interest ; and 
the remainder in Bank shares at par : what rate of interest must 
he receive from the Bank in order to increase his annual income 
by sx. ? 

107 . There are two railway engines whose rates of motion 
may be represented by l and 7$. Supposing the slower to have 
been 12 miles in advance of the faster train on the same linct 
how far would the faster train have to traycl before it overtook 
the other ? 

108 . The value of i lb. of gold is 20 times that of 1 lb. of 
silver and the weights of equal volumes of gold and silver are as 
19 ! 10 ; find the value of a bar of silver equal in bulk to a bar 
of gold of value 

109 . A merchant owes a bill of R579S payable in S months 

«ind another of payable in 12 months ; he takes up these 

two bills and gives in their place one for R13,7payable in 
12 months : what is the rate of interest per cent, per annum ? ^ 1 

110 . A Calcutta merchant has to pay Rio,512. 8a. to his agent 
in Bombay. What must he give for a bank draft to that amount, 
exchange being at too} ? 

111 . A man bequeaths his property amounting to R49,l66 in 

such a way that ^ of liis wtfe^s snare, | of bis eldest son’s, f of 
his younger son's and ^ of his daughter's share are all equal 
Find the share of each. , 

112 . A ai^ B exchange goods ; A gives 13 cwt. of hops, the 
retail price of which is 562. per cwt., but m barter he rates them 
at /3. B gives 10 barrels of teer, the retail price of which is 
is. a goUon, but the value of which he raises in proportion to 
the increased price of the hops. How much must B give in 
money ? 

113 . A person having to pay R.io,$72 two years hence, invests 
in the 4 per cent Transfer loan to accumulate interest till the 
debt sl^ll be paid, and also an equal sum the next year. Suppos¬ 
ing the investment to be made when paper is at 86^, and the 
ppce to remain the same ; what sum must be invested on each 
occasion that these may just sufficient to pay the debt at the 
given time i 

114 . A train has been travelling 20 miles an hour : the steani 

power is doubled, whilst from various causes the resistance of 
the train is increased by one«haI£. (The original steam power 
ts three times the resistance.} At what rate will the train now 
travel ? • 
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115 « A selling vesiel reaches Madras from Calcutta in 6 
days ; a steamer whose speed is to that of the selliog vessel as 
3 I 2 starts at the same time, but meets with detentions that 
average 6 hours daily. Which wilt reach Madras first ? And 
by bow much ? 

116 . A book containing between 900 and )ooo pages is divided 
into four parts, each part being divided into chapters. The whole 
number of pages in each of the four parts is the same. Each 
chapter in the first part contains 20 pages, each chapter in the 
second 40, each chapter in the third oci, and each chapter in the 
fourth So; Find the whole number of chapters in the book. 

117 . A person buys a piece of land at £2$ an acre, and by 
selling it in allotments fimls chat the value is increased by one« 
half, so that, after reserving 20 acres for himself, he clears j^aoo 
on his piirchase-money by the sale of the remainder. How many 
acres were there ? 

118 . Find how much rice a family requires, monthly, when a 
reduction in the price from 7 to 10 measures for the rupee reduces 
the total monthly expenses from U3ii to U30. 

110 . A barters sugar with /f, for rice which is worth annas 
A measure, but in weighing his sugar uses a false maimd weight. 
J} discovers this, and to make the exchange fair raises t*xe price 
of his rice to s^annss a measure. Find the real weight of the 
false maund which A uses. * 

120 . A person pays an ineomC'tax of 4//. in the £ during the 
first half of the year and of 3*4 in the £ during the second half, 
and finds that owing to .an increase in his income he pays the 
same amount of tax for the second as for the first halt of the 
year. If his gross income for the year is £700, find his net 
income. 

12 L The materials of an old building were sold for Ui.jon 
upon condition that they should be removed within 30 days 
tinder a penalty of III0 per day for every day beyond 30 days. 
The purcKaser employed 40 men at 3^ anoas per day to do the 
work, and after selling the materials for R235S, he cleared H190 
by his bargain. Find the number of days the men were at'work. 

188 . A and If enter into partnership ; A supplies the whole 
of the capital, amounting to R4$,ooo upon condittoo that the 

P rofits are to be equally divided, and that pays A interest on 
alf the capital at 10 per cent psr annum but receives Atao per 
mensem for carrying on the concern. Find their total yearly 
profits when share is equal to ^ of share. 

188 . If the value of a rupee varies tnxn xa 9^ to xa 9^ and 
of the francs from 9^ to loJ, ; find the maximum number of 
france which it is always safe to give for R300, 
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124 . If the volume of a sphei«*t x 3*1416 x the cube of the 
radius, fiiid how maoy spherical balls each ^ inch in diameter 
can be made out of a cubic inch of clay, and how much clay will 
remain over. 

186 . Paper*money is at a discount of xo per cent A man 
buys goods marked Cvi (paper-money) and offers that sum in 
gold* How much paper*money must he receive in change, 10 per 
cent abatement being allowed /or cash ? 

186 . A reservoir is to be emptied, the rate of discharge of 
he contents being diminished by too gallons every hour. The 
drst half will be emptied in 3 hours, the second in 4 hours.' How 
many gallons does the reservoir contain ? 

187 . What must be the least number of soldiers in a regi¬ 
ment to admit of its being drawn up s, 3, 4, 6 or 8 deep, and also 
of its being formed into a solid square ? 

128 . Ay li and C arc partners. A receives } of the profits. 
Ti and C dividing the remainder equally. A'% income is increased 
by R400 when the rate of piofit rises from 5 to 7 per cent. Find 
the capital of II. 

189 . How many years' purchase should be given for an estate 
so as to get 4 per cent for the money ? 

ISO. An agent has to receive a rent paid in corn from a 
tenant, and to deliver it to the landlord. At each payment he 
uses, so as to benifit himself, a false balance, such that 4 seers 
' in one scale balance 5 seers in the other. Corn being worth 
1 ( 2 . &i. a Old., the value of his plunder is U4. What is the 
corn-rent ? ^ 

181 . A zemindary is bought at 20 years' purchase for {(27000, 
one-third of the purchase money remaining at mortgage at 9 per 
cent. 'The cost of collecting rents is R140 per annum. What 
interest does the purchaser make* on his investment ? 

138 . A baker's outlay for fiour ts 70 per cent of bis gross 
receipts, and other trade expenses amount to i of his receipts. 
The price of dour falls 50 per cent and other trade expenses are 
thereby reduced 25 per cent I^y how much should he now 
reduce the price of a 5^. loaf to make the same amount of profit ? 

198 . 1000 copies of a pice newspaper weigh } of a maund, 
and when the paper duty was removed toe profits on the receipts 
was increased $ per cent. What was the duty per md. on paper ? 

184 . A horse was sold at a loss of 10 p. c. ; if it were sold 
for R70 more there would have been a gain of 4 per cent.: for 
bow much was the horse sold ? 

198 . A contractor sends in a tender ofIt 7 <^ for a certain 
work j a second sends in a tender of 86950, but stipubtei to be ^ 
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paid R3000 at the end of a month ; find the difference between 
the tenders, supposing the work to be finished in 3 months, and 
tnoney to be wortn \ per cent, per month simple interest 

136 . A labourer was engaged for ao days, on the agreement 
that for every day he worl^d he should have 40., but that for 
every day be absented himself he would be fined lo. He received 
Ra. 13a. at the end of the time t how many days was he absent ? 

187 « A man was hired to do a pertain amount of work, on 
the condition that for every day he worked he should have is/t, 
but that for every day be absented himself he should lose 4<i. He 
w^ked'3 times as many days as he absented himself, and received 
on the whole Rio. How long was he doing the work ? 

138 . A grocer buys two maunds of sugar ; he sell one maund 
at a profit of 10 p. c., and the other which cost Ra. 8a. more, 
at a profit of 15 p. c. If the retail price per seer of the latter 
be Iof iho former, find their cost price of 
each tnaund, 

139 . A shop-keeper buys a md. of sugar, and i md. more of 
a superior kind, giving Rl. 8a. a md. more for the latter than the 
former. He retails it, when mixed, at 4 annas a seer, and makes 

^ a profit of as p. c. on his outlay. What did he give per md. for 
each kind of sugar 7 

140 . Two bovs begin to count two equal piles of rupees. 
One counts 5 while the other counts 4. When the former has 
just finished the latter has 6 left. What is the number of rupees 
in each pile ? 

14 L The price of a yard of jean is | of the price of 2^ yd, of 
longcloth ; and the weight of ^ yC. of Jean is | of the weight of 
8 yd. of longcloth. If the price of a lb. of jean bu R3, what is 
the price of lb. of longcloth ? 

142 . Three tramps meet together for a meal: the first has 
S loaves, the second ^ and the third, who has his share of the 
bread, pays the other two 8 half-pence ; how ought they to divide 
the money i 

148 . A and S barter; A has 7 md. of flour worth R3. So. 
a md«, but insists on having R3. lao. a md.; B has rice worth 
Rl, 50, a measure, which he raises in price in proportion to A's 
A receives 16 measures of rice ; wut cash does he 
get besides 7 

144 . A and B barter: A has 260 lb. of tea worth 2s. 6tf. a lb. 
but insists on a^. a lb.: B^hMS coffee worth t/. 9^. a lb.: how 
much must be raise the price so that A gets £$• 3 cwt of 

coffee 7 

146 . A river 14 ft deep, 18a yd. wide flows at therafeof 
3 miles an hour f (i) bow many tons, (ii) many gallons of 
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water, pass a certain point per minute i [A cu. (t of water weighs 
Ib., a gallon contains 077} cu, in.] 

146 . A four*wheelcd carriage travels round on a circular 

railwM, The circumferences of the two wheeb of the carriage 
and otthe two circles of rails are proportional to 6^ 7 , 7000, 7014. 
Find the number of revolutions made by each of the four wbeeb 
in a complete circuit ? * 

147 . Eleven boys fired 10 shots each at a target and scored 

tSi ; 20 buUb^yes were made and 11 misses ; how many ceoties 
and outers were there i (A bull's-eye scores 4, a centre 3 t an 
outer 2\ . 

148 . The sum. of £177 is to be divided among 15 men» 20 
women and 30 children, in such a manner that a man and a child 
may receive together as much as two women, and all the women 
nuy tnniher receive £60 ; what will they each respectively 
receive ? 

140 . A owed ff three^fourths of what S owed C ; to settle 
matters, B gave Rs to A who then paid C ; what did JH owe C ? 

160 . A man for 4 years spends R500 a year more than bis 
income. At the end of chat time, he reduces his expenditure 
30 per cent and in 5 years pays off bis debt and saves Riooa 
What is his income ? 

161 . A tree grows % yards in its first year, and afterwards it 
grows each year 1 foot less than it did the previous year. The 
value of the tree at any time is equal to the number of rupees in 
the square of the number of yards in its height; fmd the value of 
the tree when it has done growing.^ 

162 . If standard gold worth ^3. 17s. 10^ per ounce be so 
far alloyed as to be worth only £3. 16/. t\d, per ounce, And the 
least integral number of sovereigns made of the alloyed gold, 
which shall be equal in value to an exact number made of the 
standard gold. 

163 . Find the least integral number of ounces of pure silver, 
worth Ra. 14a. per ounce, that, with the proper proportion 
of alloy, can be coined into an exact number of rupees. 

164 . Mahogany is 50 lb. to the cubic foot, water is 62^ lb., and 
iron is 7^ times as heavy as water \ what thickness of Iron will 
weigh as much as a 6*ioch plank of mahogany ? 

166 . A sum of R62 is to be divided among xo men, 15 women, 

8 b<^s and X 2 girls. For every rupee that a man gets, a boy gets 
6 annas, and for every half-rupee that a woman gets, a girl gets 
2 annas. The whole money obtained by the boys is equal to that 
obtained by the girts. How much does each person get ? 

18& A wooden closed box, made of ^inch plank, is extemailv... 
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tSiitloDg, 10 io. broftd and 6 in. hiffh. The box weii,'hs 61 b. 
When empty, and 86 lb. when filled with mercury. Compare the 
weights of equal buUlu of the w^ and mercury. 

167 . 11430 is divided among 45 persons consisting* of men, 
women and children. The sums of the men’s, women’s and 
children’s shares are as la ; 15 : 16, but the individual shares of 
a man, woman and a child are as 6 I 5 i 4. Find the numbers of 
men, women and children. 

168 . Kronse contains 91 per cent of copper, 6 of sine, and 
3 of tin. A mass of bell-metal (Consisting of copper and tin only) 
and bronze fused together is found to contaus 88 per cent of 
copper, 4 ‘ 8 y 4 ofsinc, and y'las of tin. Find the proportion of 
copper and tin in bell-metal. 

169 . An alloy contains la parts by weight of lead, 4 of anti¬ 
mony, and I of tin. How much of this allov must be taken, and 
how much lead and tin added to it to mafee up 9 cwt. of type- 
metal consisting of 14 parts lead, 3 antimony and i tin 1 

160 . Three persons I), C, finished a piece of work. A 
worked at it for ; days, D for 7 days and C for 9 days. Their 
daily wages were as 4 i 3 1 3, and the total earnings amounted 
to R;. 6<s. What were the ^ily wages of each 7 

161 . Two passengers are charged fw excess of luggage Ri. 
8a. and R5. 4<i. respectively. Had the luggage all belonged to one 
person he would have been charged U7. 8a. for excess. How 
much is allowed free, the charge for excess being laa. per md. 7 

162 . If the cost of making bread be one rupee per bushel of 
wheat, what is the price of wheat when the two-anna loaf is twice 
as large as it is when wheat is R5 a bushel 7 

163 . If the rate of wages vary as the price ol rice, and if 57 
men working for 35 days receive R40S. 30. 9/i. when rice is sold 
at the rate of 136 measures for R39 ; find the price of tice pec 
measure when 70 men working for 19 days receive R353. 4a. 

164 . There is a leak in the bottom of a cistern. When the 
cistern was in thorough repair, it would be filled in 3I hours. It 
BOW takes half an hour longer. If the cistern is ful), bow long 
would it be in leaking itself empty ? 

165. A can do ] of a piece of work in I of the time in which 
B can do I of it, and B can do | of it in } of the time that it 
would take C to do another piece of work oae-foonh as large 
again as the first If C can noith the former piece of work in¬ 
to hours, how long would it take A and B tether to do it 7 

166 . A and B start 00 a journey at the same time. B travels 
at fold’s rate, and arrives 3 hr. tsroin. after him. Iniritat 
tinw did each compkta the wh^ journey ? 
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197 . The expenses of a family when rice is at 20 seers for a 
nipee are R50 a minth ; when rice is at 25 seers for a rupee the 
expenses are 1148 a month ; what will they be when rice is at 
30 seerf for a rupee ? 

168 . ^ A man who can walk down a ghaA at the rate of 4^ 

and up it at the rate of 3^ miles an boufi descends and rettirns 
to his starting point after walking for 2 hours 4 minutes. How 
far did he walk ? * 

169 . An express train owinV to a defect in the engine goes at 
I of its proper speed, and arrives at 6*49 p.m. instead of $^$1 P.M. ; 
at what hour did it start ? 

170 . A person going from Pondichery to Ootacamond travels 
90 miles ^ steamer, 330 miles by rail and 30 miles by horse* 
transit. The journey occupies 30 hr. >0 min., and the rate of the 
train is 3 times that of the horsc*tr«aosit and times t^at of the 
steamer. Find the rate of the train. 

17 L A person walks from to ^ at the rate of 3 miles an 
hour, and after transacting some business which occupies him 
an hour, returns to A by the tramway at the rate of 5 miles an 
hour. He then finds he has been absent 2 hours 20 minutes. 
Find the distance from A to S. 

172 . The expenses of a family, when rice is 12 seers for a 
rupee, arc H50 a month ; when rice is 14 seers for a rupee, the 
expenses are R4S a month (other expenses remaining uualtered); 
what will they be when rice is at ib seers per rupee ? 

173 . A bankrupt has book-debts equal in amount to his 
liabilities, but on U 8640 ofsuch debts he can recover only 
annas in the rgpee, and on R6300 only 5i annas in the rupee. 
After allowing R1054 . n . 0 for the expenses of a bankruptcy, he 
finds that he can pay his creditors 12 annas in the rupee. Find 
the total amount of his debts. 

174 . A train starts with a certain number of passengers. At 
the first station it drops i of these and takes in 2o more. At the 
next it drops ^ of the new total and takes 10 more. On reaching 
the third station there are 60 left. What number started f 

176 . One pound Troy of standard silver which contains 37 
parts in 40 of fine silver is coined into 66 shillings. If the value 
of pure silver rises to per cent., what must be the reduction of 
pure silver in a shilling ? 

176 . A landlord has an estate worth R40000 a year, but has 
to pay i anna in the rupee on the gross income for taxes. He 
sells It at 20 years’ purchase on the gross income, and invests 
the proceeds in the 4 per cents, at 95. What is the di/Terence 
in his income ? • 


J. C. A* 3X 
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177 . In firing at a mark A hits iQ a out of 4 shots^ B in 3 out 
of 5» and C in 4 out of 7. The mark was hit 468 times. Supposing 
each to have fired the same number of shots, find how many hits 
each made and the total number of shots fired. 

178 . A shop-keer buys sugar at R12. ia, a md. \ at what 
price must he sell it to gain 8 per cent., and allow a purchaser 
10 per cent, discount ? 

178 . In a manufactory 100 cookies work for 4 days a week, but 
on the rciMioing 3 days some aie absent; the weekly wages of 
the coolies nru thus reduced in the ratio of 32 ; 3$. Find the 
number of absentees. 

180 . The manager of «a boarding house having already 50 
boarders, find that an addition of a 10 increases the gross 
monthly expenditure by Uio, hut diminishes the average cost per 
head by Ri. What did the monthly expenses originally amount 
to ? 

ISl. If 9 oz. of gold, 10 carats fine, and S or., ii carats fine, 
he mixed with 6 oz. of unknown fineness, and the fineness of the 
resulting mixture be ti carats, what was the unknown fineness ? 

182 . A tradesman’s stock in trade is valued on January ist, 
l86y, at ;£8,ooo, he has also ^350 in cash and owes £1,870 ; 
during the year his personal expenses, £300, are paid out ot the 
proceeds ot his business, and on January 1st, iw9, his stock is 
valued at £7*950, he has £570 in cash and owes £i,Sio. What is 
the whole profit on the year's transactions after deducting 5 per 
cent, interest on the capital with which he began the year ? 

183 . If 20 English nawiesfeach earning 3i. 6A. a day, can do 
the same piece of work in 15 days that it takes 28 foreign work- 
men, each earning 3 francs a day, to complete in 20 days ; taking 
the value of the fianc at lO/f., determine which class of workmen 
it is most profitable to employ. If a piece of work done by the 
navvies cost £3*000, what would be the cost of the same work 
done by foreign workmen ? 

184 . A merchant in New York wishes to remit to London 
Clio dolUrs, a dollar being equal 104^.6^. English: for what 
sum in English money must he draw his bill when bills on 
London axe at a premium of 9^ per cent, i 

166 . A person borrows £100, and at the end of each year pays 
/s; to reduce the principal and to pay interest at 4 per cent, on 
Ure sum which lias been standing against him through that year. 
How much will remain of the debt at the end of 3 years ? 

186. IfR metric system of area were adopted wherein 1 acre 
t rood 3 perches is represented by 5*22, express the unit of 
measurement in aq. yards and decimal parts of a sq. yd« 
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187 . If gold weight 19 times as much as water, and silver 12 
times as much, find how many times heavier than water is a coin 
which contains lo parts of gold and l of silver 

18 S« A certain reef of quartz when crushed yields *ooi I per 
cent, of gold. If the working expenses amount to 62*5 per cent 
of the gross receipts, and the nut profit on each 100 tons is 
£^2. lor. ; find the number of grains in a sovereign. 

189 . A certain article of ^nsumption is subject to a duty of 
6 ^. per cwt. ; in consequence 9 a reduction in the . duty the 
consumption increases one halfi but the revenue fails onVthircL 
Find the duty per cwt after the reduction. 

190 . If the duty on a certain commodity were reduced 2$ per 
cent, by how much per cent, must the consumption be increased 
that the same revenue may be derived from it f 

191 . If 3 cti. in. of gold together with 3 cu. in. of silver are 
equal in weight to. 74 cu. in. ot water, and the weights of equal 
volumes of gold and water be represented by the numbers 19 and 1, 
what number represents the weight of an equal volume of silver ? 

L 02 . A farmer bought equal numbers of two kinds of sheep, 
one at £3 each, the other at £4 each. If he had expended his 
money equally in the two kinds he would have had a sheep more 
than he did ; find how many he bought. 

193 . A man travels 130 miles in t3 hours, partly by rail and 
partly by steamer ; if he had gone all the way by rail, ho would 
have ended his journey 8 hours sooner, and saved } of the time 
he was on steamer ; how far did he go by rail ? 

194 . In a distilling operation* during 3 hours the fluid coo* 
tained 70 per 8ent. of alcoiioii during 2^ hours 60 per cent., and 
during the remaining ih hours 40 per cent. What is the average 
strength of the whole fluid distilled over, assuming that it came 
over at a uniform rate daring the whole time i 

196 . During a distillation the fluid that comes over in 3 
consecutive hours contains 47, 33 and 20 psr cent, of alcohol 
respectively. The rates at which it comes over during these 
3 hours are in the ratios of 2, 3 and 4« What is the percentage 
of alcohol in the whole mixture ? 

196 . I bought a number of mangoes at 3; for Hi. I divided 
the whole into two equal parts, one of which 1 sold at 17, and the 
other at 18 mangoes per At. 1 spent and received an integral 

t number of rupees, but bought the least possible number of 
mangoes. How many did I buy ? 

197 . Find the cost in rupees of one mile of railway, which 
•consists of two rails, each weighing 40 lb. per yard, on wooden 
sleepers, weighing 70 lb. each, placed 2 fu 8 in. apart The rails 
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cost in England /6 »13 . o per ton, anf the sleepers 2/. 

The rate of freight is ♦ 5 . o per ton, and landing charges 
amount to Ra. 8 a per ton. Rate <n exchange is, id. per rupee. 

108 . The length of a certain Railway being 110 miles and 
the capital employed in its construction 1500000/., what must be 
Che gross annual traffic receipts per mile in order that a dividend 
of 5 per cent may be paid to tne share-holders after allowing 
45 per cent of the gross receipts Gr cutTtnt expenditure ? 

100 . A person in India sells pbill on London for 3$^/., pay¬ 
able at } months’ sight at the rate of is. lo|f/. per rupee. The 

E urchaser requires payment on presentation ; what amount does 
e receive after discount at 5 cent has been deducted ? 

200 . The Guernsey pound contains 18 ot Avoir., and the 
Guernsey shilling contains 13 English pence. If a Guernsey 
pound ot butter cost is. 6</., Guernsey money, what will be the 
price in English money of 2| lb. Avoir, i 

301 . A contractor employs a fixed number of men to com¬ 
plete a work. He may employ either of two kinds of workmen : 
the first at 261. (}d. per week each, the second at 18^. 6d. per week 
each : the work of the one of the former being to that of one of 
the latter gs 5 to 4. If he finishes it as quickly as possible, he 
spends more than he would have done if he had finished it 
as cheaply as possible, but takes 4 weeks less time. What 
would it have cost if he had employed equal numbers of the two 
kinds of workmen 7 

202 . A manufactory turns ^ut 50 ions of iron goods weekly, 
using up for that purpose 51 tons of iron at £ 6 . ly, per ton, 100 
tons of coal at ils. 6d. per too, and ^45 worth of otner materials ; 
rent, i'ates and taxes amount to £719 annually ; wages and inci* 
dental expenses to ^75 per week. At what price per cwt. must 
the iron be sold in order that the works may gain 8 per cent, 
annum on a capital of £3^000} [Reckon 52 weeks to the year.J 

208 . Two lumps, composed of gold, silver and copper, to¬ 
gether weigh 10 02. ; one lump contains gold 75 p. c» and silver 
15 grains per oz., the other contains gold 85 p. c. and silver 
12 grains per ot. * The total quantity of silver in the two lumps is 
141 grains. If the two lumps are melted and^iformed into one, 
what per cent of gold will it contain 7 

204 . The only three creditors of an insolvent [whose assets 
amount to £100 and who can pay only in the £^ agree among 
themselves to take dividends m the proportion of the numbers 
of £* s. and d. respectively, contained in the amounts due to 
them. The dividenas thus taken ire in the proportion of 12 I 7 16 . 
Vf hat ere the amounts of their debts ? 
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20 S« At an examioatioB 1 of a class gains I of the maximum 
number of marks, ^ gain# |, | gains f gains t, and the rest g. 
The average number of marks gained by the whole class is loo ; 
what is the maximum i 

206 . A mass of gold and silver weighing 9 lb, is worth ^318. 
131. 6</. ; if the proportions of gol^and silver in it were inter- 
changed, it would be worth £129- i<m. 6</*; it is known that 1 os. 
of gold and 2 os. of silver are worth £4, 8x» i what is the 
price of gold and silver per os. ?\ 

307 . A person shooting at target, 550 yards disfant* hears 
the bullet sttike the target 4 seconds after he fires. A sfiectator, 
equally distant from the target and the shooter, bears the shot 
strike the target i\ seconds after he heard the report; find the 
velocity of sound. 

208 . A boatman rows 5 mi. with the tide in the time be 
would take to row 3 mt, against it ; but if the hourljr velocity 
of the current were f a mile, he would row twice as^ rapidly with 
the tide as against it. Find his power of rowing in still water, 
and the velocity of the current. 

209 . A messenger seta out at the rate of 30 miles a day, 
but falls oS in his speed 4 miles daily, ^ur days afterwards 
another sets off from the same place on the same routei^ travelling 
50 mil^s the first day but falling off like the first 4 miles daily. 
After what time will one overtake the other ? 

210 . Six mohlhs ago A invested £7620 in the 3 per cents, at 
95J, and six months hence he will receive ^4300 four per cents, 
at 127. What is the present value of his property ? 

211 . Two boats, A and row a race. A takes 4 strokes to 
i 5 's 5,but 6 or^*s arc equal to S of ^'s. A starts in front of S 
at such a distance that must take 10 strokes to row over it. 
How many strokes must S take before overtaking A ? 

212 . /I, B and C run a mile race. A beats C by 76^! yards ; 
S beats C by 11 seconds ; the pace of A is to that of B as 
45 1 44. In what time does each run the mile ? 

218 . Three boys begin to fill a cistern ; one brings a seer 
every minute, another 2 seers every a minutes, and the third 
3 seers every 3 minutes. If the cistern holds 40 seers, in what 
time will it be filled ? 

214 . A sells his goods 10 per cent, cheaper than B^ and 
10 per cent, dearer than C ; how much would a customer of B 
save by taking Rtoo worth of goods from C ? 

216 . Cannons are fired at intervals of 10 minutes in a town 
towards which a passenger train is approaching at the rate of 
35 miles an hour i if sound travels XI41 feet per second, find at 
what intervals the reports will be heard by the passengers, • 
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916 . A man bought a horse an 4 ' a carriage for R500, and 
sold the horse at a gain of 20 p. c. ai^ the carriage at a loss of 
to p. c., thus gaining 2 p. c. on his whole outlay ; for how much 
was the horse bought 7 

217 . If 3 men and 5 women do a piece of work in 8 days, 
which 2 men and 6 children, qr 5 women and 3 children can do in 
IS days ; find the relative strength of men, women and children. 

218 . Three round balls revolye with eqbal velocities in three 
concentric circular grooves, /t'hey start from a position in 
which ahey arc all in the sartte radius of the outermost circle. 
The innermost ball occupies to seconds in traversing its groove 
once. After what time will they all be again on a radius of the 
outermost circle, the radii of the grooves bethg proportional to 
the numbers, I, i 5 ? 

219 . Two guns are fired at the same place after an interval 
of at minutes, but a person approaching the place observes that 
20 min. 14 sec. elapse between the reports ; what was his rate of 
progress, sound travelling 1125 feet per second ? 

220 . Ash saplings after 5 years' growth arc worth ij. 
and increase in value is. 3//. each year afteiwards. For their 
growth they require each twice as many square yards as the 
number years they arc intended to grow before cutting. A 

E lantatioo is arranged so that each year the same number may 
e ready for cultmg. Find the greatest annual income which 
can be obtained per acre, allowing 20 per cent, for expenses. 
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1920 . 

Compulsory Paper* 

SUkir^ (O'MoUiply 80070430 by 3407008a 

(t) Piml the G. C M. 478^1 and 68191. 

Or. (1) The dividend being 5453^2774 and the quotient 897061 
find the divisor* 

(1) l^od the least Vumher which is exiclly divisible by the 
first nine int^ers. . k 

X (I) l^phfy 4-I<H}0fJ. 

(a) Expre^o'tfi 2 cwt. 3 qrs. +o'i6.of 2*6 ewL u the fracUon 
of one ton* Convert tl)ie ftecUon into a recurring decimal. 

3. (t) f^nd the rent of 19 acres 3 rcuds 20 square poles of land at 

jf4* 51. i^r acre. 

(2) \Vhat sum win amount to R637S in S cehU 

pur annum simple interest ? 

, Adpitional ?ArRR. 

I* EU\ 4 r. Find by a contracted method the value of 

o$3^53XO-4348J|K*, 

correct to seven placet of decimals. 

^ 

Or. Find conect to four places of decimals the v 4 up of * 

2. Eithtfy A clock in the kitchen loses at the rate of 6*$ sccomis an 
hnor when the fire is alight, and gains at the rate of 3*9 seconds an hour 
when the fire is not burning ; but in the whole day. it neither gains nor 
loses. Plow lorg in the twenty .four ^ours is the fire burning ? 

Or. 40 percent of the gross receipts of a tramway cooipany is taken up 
in meeting the working expenses. 40 per cent of the remainder goes to the 
reserve fund» and the balance is paid away as dividends to shareholders 
at the rate of 3^ per cent on their shares, the tctal value of which is 
&8640C0 \ find the amount of th< gross receipts. 

1921 . 

Compulsory Paper. ^ 

t. Either. (1) The divisor being 102003 quotient 4So67» 

find the dividend* , 

(2) Find the G* C. M* of 6SS69 and 94829. 

Or. (1) Divide 657^20764 by 9 ^ 6 * 

(2} Four bells begin tolling at the same time, and they toll at 
intervals of is, i8» 24 and 30 seconds reapectively. After what interval 
of time wtU they neat toll at the same time ? 


eipreming t^f^^aswev (i>aa a fractfoo, and (U) at a recurring decimal* 



488 


AltlTH»TlC 


<3] A post hts half of iti len^ la owd^ one-third of iti length 
in water» and ten feet aboee water* Find the whole length of t^ post 

3 _(f) Viftd the price of aS mannda 15 aeera 5 chataka of rice at 
Rl3* 00. per maund* 

t 

(a) At what rate per cent per annum umple interest will R6000 
amount to R7650 in 5 yean ? 

AdditiShal PArti. 

t* EiihiTf Ptod the diagonal of a rectangle whoee aidea are 2*k6 eea* 
and 473 cm. J 

Ort The third claw railway fare lo^rance ii $ oeniimea per Kilometre 
9M in fif^gland 1^. per Me. Given that 1 yardso'9144 metre and 
^^Ance, find (in English money) |he differi nceof M Urea for 
a jouracy ol 100 milea in the two couotdiaf eorreft arfawing. 

%. Si/kiTf Find ihe jlVoduct of a7loSswt^ 0*00947181 preferably 
wy a (OHtratuj correct to four placea of de^buU. % 

Or^ Divide ^£1853 bMween Bf ami C» ao that A may have 0*615 
of the wholetanAif 0*61501 what ia left* and C the remainder to the 
neareit pound* 

1833 . 

CoMruLSOEY PArai* 

2* BUkir^ (t) Multi^y 1^50230 by Sabgf8cv 

. (I) Find the G» C. M. of 34465 and $4900* 

Or. (Ik VI 

BttltipUe<n)y ^ 

(2) Find ihe least numbm that can be divided by all the even 
Dombeca up to 20 incluaive. 

(2) Find the value of 0*2 of 3^ of 81 - td of 3*4-3*96. 

3* (I) BUkit^ (i) Find the price of 3 tons 3 ewU 3 qra. 24 lb. at 
At* 3ii 4<f. per ton. 

(il) Find the price of 1448 aiticlea at loa. 8/ each* 

(2) What sum will amount to R915 in 4 yetra at 5} per cent 
per annum almple 

^ Additional Pape a* 

U BUktr^ Extract the square root of 1522756* 

On Estract the square root oi 0*22$ correct to 3 places of decimals* 

a* BMtTt Find the sum* correct to 3 placet of decinala, of the aeries 


^(^^V^t idl^r multiplied by 238 gives the same result as 408 


x+H 


— + 


4 ^ .**••• 


X tX2 1 x 2 x 3 1X2X3X4 

Of. The price of cloth having been raised 75 per cent, how modi 
per cent moat a honaebold^r reduce his consumption of thii article so 
ai not to locreaae bis expenditure 7 ^ . 
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1928 . 

COMFULSOftY PAFBft. 

J* RithtTf (i) MulUpIj 3806800 hf 708009. 

(t) Find the G. C. M. of 3446$ Bod 54900. 

OTf (I) How often e»n you ittbtrncl 46 from 533006, nnd wbnt is the 
final remainder ? ^ 

(3) Find the least number which will leave a remainder 4 when 
divided by both 15 and i8« ^ 

a. (I) Simplify x 

(3) n|d the value of 0*4 xa*5*s*o J 4-0 75 of 4-3*4 4*o*4« 

3. (1) Find lha ^ic^of^ta mda. 8 srf« 4 ch. at R36. 4& per md. 

(a) In what tine wifi a lium of money double iiaelf at S per eenU 
per annum, simple interest being charged } 

Additional Pal^bs. 


Z, Si/kfTt Extract the square root of 3819041. 

fTr, Extract the square rocit of o 051 corrtrt to 3 places of decimals. 
' 3« Ruiir, Find the sum, correct to 3 places ol decimsli, of the leriei 


.1.1 V . I 
l4* ' 

I 1X31X3X3 tX3KlX4 

Or^ By tellings house for ^3,576 a man gains la pefceDl. on his 
original outlay. How much per cestU would he havwgpfbed (id the house 
cost him ^100 Uu ? y 

1924 . 



3 . 

8 . 


BU\ir^ t(l) 

w 

Or, (I) 
(a) 

(X) 

(a) 

EUkift (1) 
(2) 


COMPVLSOE^ PArt.B. 

What numlxr multiplied by 9706 wDl give 5513008 
as pioduSt ? 

Find the G. C» M. of 11044 and 13464. 


llow ofun is the d life recce of 1335 and 1590 con« 
tamed in tbetr sum ? 

Find the least number of rupees that can be divided 
amoi% 8 , I3 or z$ men* 

a|+# 144 




Simplify 


By what must 1*0035 he divided to get 3 ? 

Find by practice or otherwise, the cost of 8 mds. 
15 SCI. 10 ob. of rice at R5. 4p. per md. 

How much carpft 3 ft. wide wUl be required for a 
room 7 yds. long and 16 ft* wide ? 


Or, The SQmo/R435was lent at sidsple interest. At the end 
of 9 BootbA the debt was cancelled by the payasent of 
B43T* urn What was the rate of intereet ? 





AHITHMBTIC 


ADDITIONAL PaPEK. 

It Si/Atr^ Extract the iquare root of xSAjS^aAC* 

Ort A home wu lold for Ra.^oo at a pro6t of III per cent. 
What per cent, would have been toil if U had for 

R3»8oo ? 

it £Okirt Find (he tui&» cwrect to 5 decuDtl placee» of «the leriei 

+i X+t+^+ 


10* • AO* 

Ort R49. I3d. wee dirided/jaEionget ijo children eo that etch 

•f boy received Sit aad each girl 40. How many boyi were there ? 

. 1025 . 

v> COMrOLSOEY Pap«. . 

r* Multiply 987604311 by 1057909 a^d find ^e G* C M* of 

9498 and 11436. 

Otf The product of two numberi b 864 and their £# C. M» ii 73. 
Find their G. C. M« ^ 

Find the number which multiplied 0*12$ will produce 136. 

3* Sifkift, Find the coit of 13 maunde 16 leert and lo ebhataks of 
rice at R6* 80. per naund. 

Find'wha^um of money laid out at 5 per cent, per annum will giro 
one rupee ae interest per day. (f year consists of 363 days). 

Off A man rides at the rate of 352 yards per minute and stops 
6 minutes to change horses at the end of every sixth mile ; how long will 
he take to go a^fj^tence of 108 miles ? 

Additional PAfsa. 

I4 Mifkir, Rnd the square root of 1523756. 

Ofk Simplify . / to 3 placet of decimal^ 

V V 3 -I 

s. £itk^t Had correct to 4 dedmfl peaces the value of 

1 + 1 + ^+♦.•••• 

X 1x2x3 I^2x3x4 

Off If by selling a house for there be aloes of 12| per eent» 
what per cenb is gained or loet bj^Uiag it for £S9^ ^ 

i8aa.« 


V> 


^ CoupuLsoav Papxi. 

1* (t) A certain sum was divided Among if 034 men* B tf h- 

s got R937. What waa the sum ? 

(3) Fbd the U C U. of 9S9>»3973i E3E9- 
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Or, 





(1) The prcdoct of two nuoiberi is 47608946. One of 

th«a is 2149. Find the other* 

(2) Whst it the ^estett number Ihst will divide 7289 

sod 8917 without A remsinder 7 

(1) Reduce to the limpleit form 



i5l-45x| 


-Hr 


Fiod the taIu^ of eivlne the teiuU in the 

o*aJJ7S * * 

simplest form of a vulgsr fnetioA# 


Oft If S snd 9 boys could do a pUce of work in 17 daySf in how 
msny days coutS 9 men 12 boys do it» the work of 2 men being equal 
to that of 3 boys 7 


3* (1) Findi by Prsetice or otherwise* the price of 425 mds. 30 sri. 
of potatoes at Rj. 130. 4P« per md* 

(2) Sitkir^ A certain number of plantains was bought At four for 
one anna, and an equal number at three for an anna. The whole was 
sold at seven for two annas. Find the lo^s or gain per cent 

Two pipes can 611 a eiitcm in 20 and 30 minutes respectively. 
Both the pipes being opened, And when the first pip^iknust be turned off 
so ttst the cbtcin may be filled in to minutes more. 


ADomoNAL rAraa. 


t. EUkif, A eertsin number of boys spent RSr, each spending 
twice as many Iwo.snoa pieces as there were boys sUogether. How msny 
boys were there 7 

Ort Find the square root of t *(0^135)* to 5 decimal plscei, 

2. Find the value of * 

1 I ' f 

rxl+3x 5’ +5iri* +••• 5 Pl«*, of decimals 

19 VJ. 

COMPULSOAY Paper. ^ 

1. Baker, Plnd the grcalest^numh^T that will divide 2300 and 3Soo^ 
and leave the remAiders 32 and $6 r&pectivciy. 

Or, If a number when divider hy 56 leaves a remsinder 29, what 
remainder will it leave when divUed ifS ? 

2. BUkdr, (i) Reduce to form 

3# - art ~ 

(2) The product ol twp decimals is 0*033372 j cue of them is 27 ; 
find the other* » 

Or, If a garrten of 730 meu have previslMS for 20 weeks* bo^ » 
long wUl the pcovbions last U at the end of a jwk/tbey are reinfoi^ by 
450 meuf 
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3- (I) Find the price of 2 cwU t qr* to\ lb. of tet et too* 
per cmt 

(2) Ei/kgr, If A wAch is sold At R6o» the lost is 1$ per cent. ? For 
bow much should it be sold to iiuike a profit of 10 per cent* ? ^ 

At whst rste per cent will the interest on I^oo in\ 4 years be 
the lame u the interest on R6ss for 8 yenrs At 4 per cent ? 

S 

Additional pA?n. 

I« Findj to fire deeioiAl pUc6S> tb^relue of 

.. 

“. »• 3 »• 3 * 5 1-a-5■7 

i« SUhiff A general haring formed his meni numbtriog r5«400i into 
A solui square, found he hid S4 men left ofer ; how many men did the 
IrOTkt consist ? 

Or, Simplify «^3f| f x2^' trf. 


1828 . 

COUPtJLSORV PaPBIU 

I* 0) The sum^of two rtutnbers ii 3S459 tM their difference is 
3637. Find the num^^s. 

(s) Find thdVenr/ number that must be subtracted from 347157 
to make the rcrult exactly divisible by 125. 

3« EtfJktr, (1) Simplify 

5 |- 3 #xA * 

. 

(2) Reduce f to a decimal fraciion# 

Off II 8 men or u women cad do a |nece of work in 2$ days, in how 
many dsys can the work be dooj by 6 men aod 11 women working 
together ? , 

3* (1) Find by practice, or otherwise^ the price of 4 bags of rice 
each containing 2 mda S srs. 8 ch. at Rp* 70. 8/. per maund. 

(4 StihiTi In what time will the simple interest on R900 at 6 per 
cent be e^al to the simple interest on R540 for 8 years at J per cent ? 

Or, A cistern can be filled by a tap in 5 houis, while it can be emptied 
by another up In 6 hours. If both the laps are turnej^n together when 
the cistera is empty, in whst time wiU it be filled ? 


Addit^nal Papir. 

decimaif^*^^ lie ^alue of ^3*to three placet of 

Or, Had the square root of 2 to fonulacet of decimals, 

a. Find be value of 


correct to three places of deolaial^ 
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1920 . 


COUPULSOEY PaPIVU 


t« (i) The quotient arising from the division of 9264 by a ttttatD 
number ie 171 and the remaiodec is 373. Find ihc divisor* * 

(ii) £t/JUrt how many timet is the G. C. M» of 4S1 3d> 72^ and 24 
contained in their L. C. M. ? 


Oft At a game of cricket 4^1 ^and C together score 108 runs ; 
S and C together icore 90 runs and ^ and C together score 5t runs. 
Find the number of ru£S scored by eadi of them* * _ 


a. £Ut4r, 


r. Mr . 44^1 of I 77X0-13 
10 Sioipllf7-j—-- 


3*1 



(ii) Reduce ^ lecnrriog decimal* 


Off Three equal grasses arc filled isith a mixture of spirits and water* 
The proportion ol spirit to water in each gia»s h as follows :~jD the 6rst 
glass 3 * 3, in the second 3 ^ 4, and in the third 4 * The conienti of 
the three glasses are pouri^ into a tickle vessel; what is the proportion 
of spirit to water in it ? 


3. (i) Find« by practice or otherwise, the price of 3 o bsgs of potatocSi 
each containing 3 rrdi. i sr. 10 ch. at Hs* if- per.nuund. 

(U) BUktr. A sells a bouse to B for R4860, thereby losing 19 per 
cent. B Sells it to C at a price which would have given a profit oi 
t7 per cent. Find ff% gain* 


Or^ If 40 men can mow a field of 19 acrea in 8| days of 10 hours 
each, how many acres can 17 men mow in 50 day* of 8 hours each } 


Additional Papee. 

1. EUktr^ Extract the square root of f up to five placet of decimals* 

Or^ Calculate* by the contracted method the value of 0*345307x0-013395 
up to five decimal figures. 

2. BUk4r% Find the value of 

*•4 3 ' 4 ’ 5 - 4 * 

correct to four places of decimals* 

Or, When is a decimal said to be conect to the first place ? 

Express i g. 6 dg. as a decimal of 3 kilogrammes correct to the third 
places of decimals. 

' 1980 . 

COUrOLSOET Papee. 

I. (i) Find the g^test number which will divide 1625, 2281, and 
4218, leaving remainders 8, 4, and 5 respceuvely* * 

(H) Miikir^ Four docks are made to chiaw at intervals of i h., 
t b* 2omio.» 1 h. 30 mlft., and t h* 4omim Having ehitned together 
at to A* 1 L| when wUl they neat do 10 ? 
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AHITHUBTIC 


WhAt turn oi prineipftl mooeyt leot oQt at 5 per cent* per a&Dira» 
linple iQtereftti will aoduce in 4 year* the *ime amouat ol intereM a* 
it250, Jeni out at 3 pA tenu per aoum, will produce in 6 ye*r* 7 

(i) BUhtTy Find the eatue ol 

0*05 of ^10 4*3*6^ oi Ra. 8 a -9-2*375 of tA 4^4 
Ofy Simplify ' 

*xjjrrp7r l'^-/rX5t* 

•^ii) A can do a piece of w6ik in 6 dayc and £ in 8 dayii each 
working .7 houra a day* In what time will they hnUh it t(^ether» 
working 8 hnurr a day 7 

3* (0 Find, bv practice or othawiaci the price of 4 tom 2 ewt 2 <)rA 
14 lb* of gooda at 42« 6 s. 8(4 per cwu 

(il) EUhtTy The lore wheel of a carriage ti to ft* in circumlerence 
and the hind wheel ii t6 ft» How many revututionr will one make more 
than the other in too miles 7 

Ory I mix tea purchased at 41. per lb* with tea at 34 6dl per lb. in 
equal quantitici* At^what price per lb. should 1 tell the mixture to make 
a ptoht of 20 per cent on my outlay 7 


Additional PAraa. 

1. EUkity Find the Talue ol 

•Jl-i 

correct to four places of decimals* 

Ofy Find by the contracted method the value of 0*530785 x t *0023549 
to five decimal places. , 

t. Sitksr, Find the value of 


r+\ ? + ~. ?+ 

2 7 2.3 72 A3.4 
correct to*^ur decimal places. 


7 V- 


Ory Two sets of telegraph wtres^Mt* carried on opposite sides of 
a railway on posts whw dtstaneea apart au 275 ft* In one case and 235 ft* 
in the other. An engine starts from a point where two posts are exactly 
opposite one another* runs an exact Dumber of quarter-mileSf and stops at 
a point where two posts are sgain exactly opposite one another* Fiod 
the least distance which ibe engine can have travelled* 


18 SI* 


CouroLsoav Papu* 

I. ( 1 ) Eiikify 22912 bottles have to be packed into boxes* Bach box 
will hold 289 bottlsA ^How many boxes woak||^ required? 

Ofy What number multiplied by 37 will give the same Nhduct as tod 
mltipUed by 309 7 
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(ii) SHiiTt Vitki the peAteet number that will divide $191 ind S 8 S 4 » 
*leAvi&E the remainder 4 in each cnee* 

Off Find the least number which hdng iocreded by i will m exactlp 
divisiUe by as# i7i 33i 102* 

a. (i» Siii^r. Simplify of 0-3. 

Or, Expreu 0725 of R9» 64.4-3*90! Rit* 94. in rupeesi anoasaod pieik 

(ii) Find, by practldb or othjrwuei the pricect 7 mds* 13 srt. 9chs» 

At ft6« 100* per maund. • ^ 

3« (i) At wbat rate per eenu per annum, simple iotereit, wffl R 737 a 
10. 9^ amount to RSrS* 90. tn 3 years 7 

(iii) ^ alone can do a puce of work in is daj^, nod B alone can do 
it in 6 days ; they work together for 2 days, after which B leaves. In how 
many days more will A fiijhh the wutk 7 

Adoitiokal pAMa. 


U £itM4r, Find the iquare toot of 0*02117249. 
Off Find the value of 

correct to four places of decimals. 


+ ••• 


a* Biiktr, The monthly expenditure of a family of 40 persons on 
rice is Ri77. ia., when it is selling at 74. per maund. Calculate what 
thia expenditure will be in the case ol 50 persons, when rice seiia at 
R4. 234. pet maund, supposing the quantity of it per head is rais^ by 
*noe-fourth. 


Or, A manufaetarer sells goods to a dealer, and the latter to his custo¬ 
mers, each at the same rate 01 profit, v!L 10 per cent ilow much does a 
customer pay adbve the original cost of goods purchued by him for ^605 7 

1932 . 


ConruuoiY Papbe. 

S« (i) Reduce to the simplest vulgar fracUon 

5*-iA, 3^-2*8S 

4I+6A o^+o-83' 

(ii) Si/kiT, The population of India being 315 miUions and the 
total yearly income being 21340 million rupees, find the yearly income 
of an Indian on the average* 

Or, Find the least number which is exactly divisible by 24, 32, 
45 and 52. 

2. (i) Find the cost of 4 mds. 32 sra 4 chs. office at R2. 214. 4^ 
per n^ 

(ii) Si^kir, The ^iu)ber of literates in India was 126 out ol every 
thottund persons in iptll und increased to 140 per thousand by 2921* 
Jq bow many years more will this number be 992 per tbottund, it the 
late ol increase contiauea to be the same 7 
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Oft A mtn p^yi Ineone-Ux tt the rate of 9 piei ia the mpee and 
also contributci to the Provident Fund at the rate of one anna in the 
rupeei of aalary* I£j^ diaivi a balance of R445. 5a.| find bis salary* 

3. (i) Express a pie as the decimal of a rupee* 

(ii) Eitkiff Find what snm of money will a^unt t^Rloo in 
five years at 6| per eesL per annum simple interest. 

Oi A mao buys milk at a certain rate per seer and after mixing 
it with water sells again at the iam< rate* Find how many chhaUks of 
water there are in every seer if the man makes t profit of 20 per cent. 

Additional PAfax* 

* « 

* 

1* (i) Find to four places of decimals the square root of 0*000647* 

(ii) Eitkiti Find to four placet of decimals the value of 


..rill I z 

*5 ■^ 3 ' 5*V S* 


I ad* iol* 


Or. Ewluate to the nearest integer 

*’ 0 - 434*9 

2* (t) Find the cost of fencing a square field ol 2*J acres at 3 annas 
11*244 P^i metre* 

(I acresB4g4o sq. yda, I mctre 939*37 inchra) 

(ii) Ei/k^r^ A nnd B are at a distance of 95 miles and start at 7 A.Sf. 
cycling towards each other at the rate of fi milea per hour and xo miles 
per hour» reapretively* After an hour A has ao accidentr whiee detains 
nim for half an houri after which he continues as before* Find whei^ 
they meet* 

Or, At Bf C go into busing as partners and collect a profit of 
Rrooo* If id's capital I ffi capital s2 ; 3 and^s capital \ vi capital 
vs « Si find the shares ol the profit which go to each* 


1933. 


CoHruLSOEY pAraiu 



EUk.r, 

"+I + J 


Or, Find the ralue of 

3. Sitktr, Find the G. C M. of 253511 nad 56S512. 

Find the L. C M. of 24, 35. 52, 601 91 . li>8> 

(i) Divide 0*2605 ^7 07t42ts ud obtebi the tenUt 
dacioMl piece*. 






CAtCUTTA I^TIttCVI^TlOR »APtR8 497 

(U) AGrerhoond pomtei a hart isd Uk«a4la^lbr «?aiy Staapt 
oi (bt hare, bat 3 leapt oi iht booad art eqaal to 4 tl tht hato $ conpart 
the tpeeda ol houztd aaa hare* * 

Otp (i> Ftnd, bf Ff aetkei or otberwiie the Tahie of 7 m 6 u S m a 
ol cltTified batter at R56. 14a* per ad* 

(II) A ^rtoo Aade that a AU«of inteieit Iroo 4 to 3| per eeoh 
per aanum dubimehea hit fearlp iacome by R6a VfhkX U hU oaiatal 1 

AAl>DlTtOt«At PAFaa. 

1* (i) Eitkiff Find the aearett talae ol J *3 to three pUcea^^<ee)«ali» 

OTf A number ot boyt rUtod R9 by fubeeriptbn among theaeeleea» 
Each boy contiibuted the tame number ol aoaai ae the number oi boya 
Find eaeh boy^t cooiributioD. 

(li) A room ii tt it long, 8 ft* broad* and to ft high. Find the 
coat of white washing the lour valla of the room, leaving oat two doora 
each Bcaauting 6 it. high and 4 ft. wide, and lour windowi eaeh Beaaor* 
ing 5 ft high and 3 it. wide, if ibe rate it 3 pica per aq. ft* 

1. (i) Eiikir, Find the nearest viloe ol 

+ + to four places of dadmaU* 

fV, The distaoee between two places is given as t8 kUomtltfr 
Expreu the distacce in miles end yard^ (I metre ^39*37 inebea*) 

(ii) A cistern baa a aopply'iupe 4 hich can fill it in 3 boats and aleo 
a waatopipe which can empty it in 4 hours* If both pipea are opened 
when the cistern is empty* In what time will the ctstern be filled ? 

3. A rupee weighs s tola mad contains rx parts by weight of aihref 
and t part oI alloy. If silver may be# bought in the market at the rate 
of R5S per xoodolas and U the coat of m quantity ot the alloy is ^ of the 
coat of an equal qaantity of silver, find the aiaet coat of the metal ol 
the rupee in aiiQM and pica 

lasA* 

CosrvuLSoaT Farsn* 

t* AsfAer, Find th ajw t ^namber of rupees that Aould be added to 
149x30 ^peee to makeTIH|b equally divisible among ^44 pereoaa 

Or, Find die least nais^r ol five di^te wUch baa 53 for a betou 
^ 8* EtikiTt Simpli^ ^ 

■4—+i4l p* I * u **< w+U). 

»+—5- - 


j> e.iL 3t 



authmstk; 



jt Bkhtr, Find th* cost of 45 choti of teot mA 1 md. 17 aiSi 9 cfa.* 

pet mdo 

Off tl) Hod the 6« Co Mo of 30906 ud 41614. 

Fiad the leeet nambef whi^ vheo dlainiabed by 39 it 
ottotly diVWble by ys, 40» 489 569 64. 

4. If the priadpoi eod intereet for 5 ywi togelher eaotnit 

lo ftiioo end the iotercet ii } of the prioeipel, fiad the pciaeipel and the 
nte per cent per aonom* 

Oti a cea do a pieee o! work In 9 da|l and ^ in rS daye. They 
begfo toMher bet A goei away 3 daye before the wosk U finlibed* How 
ioiyidodrihe work laat i 

ADDinOKAt PAPia. 

Id (1) MUkift nnd the ealoe of 

correct to three decimal plaeea 

Or, A rectangular 6eld of area 160 acrca b twice u long ae it 
la bread. Find the perimeter of the held to the oearcat foot [taciOB 
41840 aq* ydO 

(III Find (he Tilue of 


tKi** 




4 +- 


coneet to four dednal plaora 

a. (I) ^</Arr, If glam ia 0*5 Umea aa heavy ai water, what ia the 
weight In htfogram oi a cuUe meue of glaai ? [1 e.c. of water weigha 
I giam.) 

Or, A tai of Rlt7$o b rabed frooD three villagee whaee popnlatfona 
are In the pruportioo of 10,9i >3* Find the tax paid by each village. 

(U) A man eella a cow at a| per cent below coat price. Had he 
reeeiv^ ltd more than he did, he would have made a pi^t of 
3 per cent* What did the cow coetf 


in 


Two men atait 


3. A circular track b 984 ydi. ^ 
to run round in oppoiite direetiou from m aa^ poim 1 one rune at 
rate of 10 auua In hour, and the other ai nnca an hour. Find wl 
apd where they will meet (i) for the drat Ott. (u) lor the second time. 


IL THE PUNJAB UNIVERSITY; ENTRANCE PAPERS. 

lAOft 

X. Had tlw .qiiu. toot ol 4001.04*090^ , 

Hod th. premt votth of Rioooo dM t^mn hcM. irt 4} pet mbl 

3. A iMtunki ocmtTud, tke 4d«. of vUA u. M S : 11. ooM. 
tof pt^ It loft iqnn |ud, Plod t.. tM|a of ki 



TBS nmJ 4 B BrntABCB >A 9 Bltt 



4* Show tb«t eompoond iaUMt rcdMoed qiiftefljat 9 kU 
per eeot U neerlp equi to tetemt teekoaod yciiil| ot S P^ o«Dt> 


IBOL 

u Plod the tree diieoeot ooo bill for £j%v 139. &A pMniKf% 
before doe» the rete oi intereet belei 3I per ceoL per 

•» ZMde eich of the Moberi 4Mies^ aod ej 7 eies by lefo tad 
eipreii the rtUo ot the qoocieota eoc|t 6 tly to three pleeee oi declmelfc 

S« A MS b«fe eggi et u. ^ per doeeo eod eella them at ill* lA 
pet MOdredi nod hit gehi per cenb 

4* There ere fov veeieti el eqoel cepaelty 1 | oi the dtini Wed 
with ipirit, I of ibe eecoadi 4 ol the tUrd, ud | of the leel. The tfil 
U thee &I1 m with water ead trooi thle admre the eecotid te KlUd app 
egtlo froD ihU eecoad nixtare the third U hlled ap aod likewiee tae 
foonh frail the third. What proportloo ol epIiU to water ii there ia the 
foerth fceMl) 


1001 , 


t* Defiae a prime auaber. Flad the prkee faeiote of SSSiSS^ 

% A railway track ie 19 ft 4 ia. la leagth 1 how maay laeh tnche 
will be required to All op the entire leagth ol the line between Imhoca 
and Aotfitaarp a dietaace ol 31 eulee } 

3« The diiforeaee between the rimple aad eompoond Intereet on a 
com of Bonep lor a yeare aod 5 per cenc^'pet anaaa U Bih Find the earn, 

4- If 3 fowU aad 4 plgeoai eoet Rt» 30. 6 p.p aad 5 fowle and 
a pigeone coet fta. im.* And what moat be paid 10^4 fowle aad } ^eoae. 

J. A pereoa eold 60 raide of eloth for 0 aS» ia* giioli^ thmeby the 
ooit price ot 9 yarde. Fud Ui gain per cent 

« loofli! 

. 1, Show whether 9B3 li a priem aamber or not# 


The greateet common Bmasore ol two nombert ia yth ^ Ibrir laait 
oomno n molbple ie aSyii. Find the prodoet of the two aomberh 

s J doea | of a piece of wmrk ia 3} hoorip S doei 1 ol the remainder 
in i| hoofii and C fiaiahee it in 5] hoora How long would it hare taken 
the three workiDg together to do the work I 

3« Hnd the limple iaUteit on RASdi* 8a* for a yean 8 monthe at 
ya* pec oeat per month* 


^ Dioida aaoB of BjiS* lafeL bet 
reorioe 05 per cent, nora thM Jt %od ao pei 


per cent. 


^ A bonght 100 mannda ot wheat for . 
at a gain oi ao per cent. i it to Cat a 
prieepn manaddld Cpayfor thaBbeatl 


A, A A iothat ^ may 
more than C 

ya-f and eold It to B 
ol ao per cent* What 


A 


9 » 


1904 . 


I. lUi^ 4S>Sl4 pote* lad hMM writ* dowa It. 

■ppmioot. • 



So^ 


AltlTBUtTIb 


find the Gi C M. of the prodoet of die fiitt levtft odd ttomben 
the p^oct of the first eight eeea oomber^ 

9 . ZX?idt 3 *i 4>59 hj 7J, wflg fictors» lad fiadiiy dM quotient 
eorraet to 3 decmtl ploeei. 

Find the product of 36*807 end 401*59 eoriect to t dedaol pUceOe 

3. mnd, bf Fnetkei the price of 603 feet of ^pbg at 5|«» per foot 

4« A bought a tucyele for R273 tad aold it to ^ at a gain of a aonaa 
in the rupee 1 S sold it to C at a iom of o| aimai in t^ rupee. How 
Bucta did C'^y for it i 

|« vndch of the fraedona and is nearer the exact ealue of ^2 f 
Glee reasons 

I906t 

j« Find the ealue of 

(l) 

(U) The square root of 8i03o6os89e 

f. The taw of {b»84a la. is to be divided between 7 ment xi wonen^ 
S boyii and 6 girls, so that (or eroy R3. lao. a man recriTed a woman* 
may get Ib» pa, and for every Ra- xoo. a woman received a boy may gee 
Rtw 140.1 and a girl Ri. aoi Rod bow much each person receivea 

3. Find the difference be t wten the interest and the discouot on' 
itas»07& io*f the time beiiy ax months and the rate 4 per cent 

4. What will it cocf to make a gravel walk 10 feet wide round the 
inside of the edge of a iquve field whose area is xo acreib nt 4)a. pea 
square yard ? 

5* ( 1 ) The maBacre at Cawnpore Wok place on the 08th Junci 1857. 
What day of the week was it 7 * 

(ii) How many tines in the course of the day do the hmnA^ of 
a watch cross each other 7 


1007. 

1. Find the greatest nunber which wlli divide l66$s» 10735 ^ t 988 ». 
and leave renainden ti 5 and 7 respective. 

a. Flndt by Practiee» the value of 5a acres 3 roods 22 sq. polm a| 
4(1x5» IS» 6 per acre. 

3, What ittiu lest at compound (nterust will amount to Rx6i43.ia-o 
in a} yeaia at 5 pei cent per snnum 7 

4. If 4 paper be at IX0| what sum must I iaveet in Older to* 

secures amntbly ineoae ^ R 374 « ofler paying an inooBe«tax | pica 
in the topee 7 

g. SimpU^ the qqir cMtoo ^ 


4 



TBS VUirjA^^BimUIKm FAPBltS |0| 

It 

1808. 

I. The dfoimfercBee of tiie ftoot i^el of t eaniofe fteli 
ttd<of Uie Uad wheel te| feet How may feet amt the carriSge pMi otei 
eo that each wheel may i^e an eaet onabef of complete refolnooni V 


fe Find (he diffnenee between 3*14159and 

Alio find the diflereaee between their eqnarea. 

3* A dealer bought a bone Ar £iio^ and lold U the aaato dapfol 
ifsei* I5r«I allowing the bufer $ monthi^ credit Money b^ng worth 
3) per cent per annum* what wie hii*gain per cent*} , 


^ The total p^iaiion ot inoia ta 294 fniaana* out ot wnien 150 
milliona are maleai Out of every r»ooo malee 9S can read and write^ but 
only 5*3 per cent of the total population can do eo# Find the percentage 
of the women of India who can read and write. 

5. Prove that the L. C M. of two given ezpremiona may be found by 
dMdiiy their product by their H» C. F. 

1009. 


ilation of India ia 294 fnilliona» out of whldi 150 



What part of ftr. 144. ia f of 


a|-toft» 


of A of Rl. $4. 


f 


Divide the difference between 5*5225 and the iquare of W 7 S by 126*1. 

2. When 2^ total of gold can be porehaaed for R58. 6^ what 
ebould be paid for a tola of ailver it ill value ia &t^ in the ratio of 
f to 15I to that of gold ? 

3* At Bt and C could reap afield in x8 daya % B% C* and ^ in 20 
days I C» A and if in 24 daya % and A At and B\n 9 t dayi* In what 
time would it be reaped by them all together ? 


4* A boolcaeUer began buiinem 09 let January^ 1908* with a capital 
of RSfOoa OcviSth September he waa Joined by a partner* who brought 
Riii5oo to the bmioem. At the end of December me profile were found 
to be ftX| 6 S 4 « Find, to the neareit anna* the ahaie of eadi. 


1910. 


t« What ia the leaat nnmber which ertien divided by 369 by 40* by 421 
{tvea in each caae S aa remainder ? 

a. Simplify{|-|)of( 61 . 3 l)+ 

Eipreai u/n la a decimal fraction* 

3. Find* by Practice* the pike of 37 cubk yarda 3 cnbk feet 280 eaUc 
techm at ft45. 84. 6^ per cabic yaxd* 

4* Eaplain what li meant by diaeount and xweaent worth of a bilU 

nnd the pretent worth and diaeonni on a bill of ^£19036* 4a dnaln 
wl aonlhii intercit at Si per cent* 

At B ind C are partncn in a burfnem and their ihnrca art ta th# 
proportion 8 t i I h ^ withdraw! half bla capital at tha e^ of 4 
mOothi^ aad after 8 omaSm moru a profit of Riy024 ia divided. What (a 
Aihact? 





I. DeiM (bt firilowing tenM, ud fwiwpUf to Ulostnts joqf 
AcfinStiott 

MoteUon I Koaerttiom | ftbtohte Md tpcd vikM of digiti* 

Write to words S384;5id90» 

Whit is tbs IocaI vslus of saeb of the rigoifiesat d^ti la the fbtlowtog 
laaibm? i 

J 137 S# 

a* the Ttiue of 

I3 j pitces of dedmels. 


Exprea 


^ of j£ 33. S41. 5|d; tt the frsctfam of /jgf* 171. Sf/* 


S$ WhftI to neent hf sa sUqaot part of s qusatity ? b 50. 4^# aa 
allqool part of a Rupee ? 

Elndi bp Praciicet the price of 336479 arliela at £4. xtr* ttdi per xoo» 
4* Dedoe Present Worth and DiKouat 


If the interest 00 Rit67, 8a. at 3 per cent to equal to the diaeount on 
Rlfpli 7#. for the aaaie time at the aw ratet when is the latter sum due I 

S* A contractor undertook to build a house la ai daps and engaged 
f J a»ea to do the work. Bat aAer to daps be found it aeceawrp to engage 
10 men moret and then he accomplished the work one dap too soom 
How manp^dan behindhand would be base been if he had not engaged the 
10 additional men ? 


IBIB* 


ti Find the tom of 79368 added to Itaelf 
leaalt in worda» 

Find the number whkh will diride 5970 aad 
I nnd 9 leapcctiTetp* 


65937 timeai and write the 


5160 and leava rematodera 


9 » SimpUfp 


7 > 7 « 7 »T">W 3«^3 
7«7 - W 3 

Whfchtothegreatef of 37*84K *1481 and $Jii ? 

^ Slate and iUnatrate the differeaoe between dtmi proportioa and 
ttm vm pfopQitiom 

V8 men aad labova can fiotoh a pteee of work In ttdap^ In what 
tfana wUl 40 ascn and 45 boTt 8ntoh another pisee of worit ] tfaM as 
aa^^^thnl id man can do as nmA work to I honra as Abofi 

4« Aborbapesggi al9ibr4A and aalla them aliiibrsA Whal 
dasaha|i 4 aor loaspercean } 


TBt FOHJAB mriAaCB BAPBU . 


in 


The di^hrenee be t we en the Staple Intereit tad At O^^o m d ^tereil 


M n eeftftiaeaa 
the mm } 


of moaej toi % jmn at 4 per cent b 


Whatb 


t pemti looUoff el the elodu 
ste^hend bneiee xhti the tioM 


It b b e tween t end 3 o’clock } but 
Aiid niiUkitig the boor JiAad for the minote^heod bneiee 
of the <Uj b 57 mioatee eerlier then th^ reality* Whal b the Me tbee ? 

\ei8. 

t. Explain what b meant hf^ a numbet* Write down all the 

nembeia bkween 108 and lao which are prime* 

What b the leaat number which when divided by l% wj^ BO or S4 
leave# in each caee a remaioder of 4 ? 

a. (e) Evpiain the meanii^ of | and oad ihow by a digram 
ttat they are equal to one aether* 

{t) Find the value of 3*14159 x *45078 correct to 4 place# of dedmab 
(contracted method preferred)* 

V Two men undertake to do a piece of work for Ry* One can 
do It alone in 7 day#* the other in Sdaya With the aasiataDce of a boy 
they finbh the work in 3 day^ How ihould the money be divided f 

4* Exactly three years ifo a man borrowed R37 to from a bank at < 
6 per cent per annum. At the end of a year be paid the interest of that 
year and part of the loaot altogrther Risoa Similarly be paid Moo 
at the end of the second year* What sum must be now pay to clear off 
tht debt ? 

The area of a square b 1x370*3# squarw inches* Find the length 
of iti dbgonah 

1921 * 

X* Find tl)# least number whichT when divided by 33 t lyip and 1900 
will always leave the same remainder #l« 

Suapiify 5 p^+ 4 o.V-«l* 

a. Add together^ of Ri*. 130. of Rjj. lo*. liAt and 

*11 of R**. ii«. 4^ \ tmvtm the lenlt aa a fraetioa of ;(45. te U. bdag 
prtB that 1 Rupeesl«i m. 

}. A foom ia a7| ft lo^ 13! ft. wide, and 4 fda. high. Kad the eoR 
of papering ftie walla at 9 pe* per iqaare jard. 

Rad, bp Pmetfee, fh« wagea of a man for 3 weeha a dapa and 4 boara 
at R3 a we^ reekoBdng 6 dapa lo a week and la boora to a dap. 

4. b rime will Rijee aamm to Ri4*> la. al jf per 
aaaBaa rinpk iatereat i State tbia aa a **pteaeDt woitb” ama. 

. wiah^l^ teUere a BemlM of poor people, finda tbal If 

ondar to enable bar to 
MiathaB iriMt 


hare 

(be* lA 4A each. 

aia tbaee to be tetteted, aad baar 


f|f« (bea IA4« 


w. 4A left, aadIbatiB 
abe would regdra aa 4A 



AUTSUinc 



I 9 tt. 


!• Find the greateit mmber bf which $500 end 3300 eu be diirided 
M ic to leere renuinden 4 end 36 rcspectiTeijr. 


Stopllfy 




•t nnd theveiue of A of 31. 6dt+|l of^i. 7«. M-fl of ^(4. 17*. 4dL 

Expreei the remit u t frnetioa of {139. 8«., counting xi. Sdl fei n 
mpee. 

3. Tinip by Practice, the ealae of lo toiu 4 ewt* t qr* it Ibi. at 
j£l« 3#e 4i. per ton. 

4e Explain the neanitig of the tetns ^^in^rett*' and ^^rate per ceau^ 
If Rttte amount in 7 moniha to ftiaiOt tac., find the rate per eenu per 
aonum« 


If orange! be bought at the rate of 16 for a rupee, bow many moat ba 
•old for a rupee to gain 05 per cent* 7 

S* Diride Rxaseo among ^, 5 , C ao that A ihall reeriye f aa 
much la B and C together, ai^ £ | of what A aod C together re^ee# 


1028 * 


!• Simplify eiprearing the leaalt correct to 

Vas 40x6^ Vi*o 6 q 9 

fov decimal placet* 

a. nnd the Talue of 

xV of tfir* id ,-hA of £s^* i&r- 


Expreii the reeolt ai a fraction of R560, counting ir; pA for a rupee* 

t 

% Knd, by Practice, the price of 37 maunda 15 leera la chataha at 
9 tti xoo. per maund. 


4* A penon borrowed R1460 from the Punjab National Bank m 
tiie lat of Tanuary aod repaid iht amount on the 6th May of the aame 
year* He had to pay il4S ^ intereat Plxui the rate of intereat per cenL 
per aanutt* 

Amefdiantaella outwear to a cuatomert uring falae welghta, and 
thereby gaina ii| per cent on hla outlay* What weight doea be eahptiMa 
for ooeaear 7 j|| 

I* A path 9 feet wide, running all rbnsd a aquare parkt bu iiBiM 
of exactly t acrca* Find the area of that part of tm para eaelcaed«by foe 
path, ana tat eoit of coming tUa pait wifo gran at aOi ^ 



AUiAHABAP mSAlfCl rAPSM 



IlL UMXVERSmr OF ALLAHABAD. ENTRANCE PAPERS. 


1900 . 


1. Stite the nilei lor ttultipUctdon and divUon of dedmtl fracdOBS. 

Avomiog that the euriace of a k 3*1416 tiinea the equate of ita 

diameter and that the earth ia a ephere wboae diameter ia Sooo milee» find 
what fractioa of the whole eurfaee of the earth ie the area of India which 
«ia X350000 square miles. Etpreu your result ae a decimal fracUom 

a* What are circulating dcdmala? Dietinguieh between pure and 
mixed circulating decimals ^ 

(4) Add together A, ^ and exptem the earn mixed 
circulating decimal 


ii) 


Reduce of R 8 . 54. to the fraction of t anna* 

^ (*+l)x40 ^ 


^ 3 * (o) Findi by PracUct* the price of 100 bag* of Roia iiigar^ each 
weighing 4 teem a i»wai and 3 chatakt» at 64. 9^ per eeer. 

(d) find the equare root of to*6d to three places of decinalti 

4* What lum of money will amount to R35a8 in two yeara at 3 pet 
ccDL compound interest and what will it amouui to ia two more years 7 

c What monthly income will be derived from the investment of one 
lakh of rupees in the 3) per cent Government of India paper at tOoH ? 


180 L 

!• (4) What is the greatest length which is contained a whole number 
of times exactly ia both 3S)| feet and st|V feet f 

<*) rindthey.lueof^Jgf‘^^^^^t^ofji46. 

S» (4) the difkrence lietween *94x657! and *857146 as a 

enlgai fraction in its lowest terms. 

(6) Extract the square root of places of decimals. 

3. In a two-mile race A winsi 3 beiog as jards behind and C 
106 yards behind A By how much would 3 beat C in a three*mile race ? 

4* What sum at compound interest will amount to Rdsoattbeend 
of m first year and to R^6 at the end of the second year 7 

5» How much 3| per cent Government Securities at 95I must be 
sold in order to perfhaie enough S per cent Cycutta Municipal Deben* 
<4ttrss at 119I to produce an annual income of R665, a brokerage of 6 per 
•went being char^ on eadi triasaeUoo 7 


180 a. 

Fbd tbeaClLandalsotheL.CM. 


of 49*383 tad *I 4 .s 89 > 



MMstamc 



3* Ftedi by Pndkei dM ?«toeofa46| mnDdvofngar atRts^s^** 4^ 
pmmmi* 

4» jiMOi B hm betwMB them 139 hat^tM 1 -aj pf 41^1**14983^ ot 
How iDtsy hot each of them 1 

8* Sii mefi tad fivo boyi eta do % ^ece of work fai y iMfu | (bef 
woA at it dll thoy htTt conpletod | of U | Iheo two of ihe mea Itm 
tad two ntore boyi coae. How Loaf will CIm work be it U t bo^ 
does btif u flatten work m • atn 7 


6» If I lead t friend RtitS^ tt 4 per cent tiatple intemi tad tell 
Ua to iffO it ixndl priaciptl tad Uletftt taonnl to Ri|6M. iCMt 
how to^will he htTe It 7 


1808 , 

(e) How atny lenethi of e| behe* etch eta be cot from t fod 
Tl IM lo^» tad wbtt will be the length of Ok portion left 7 

II) Reduce f of R4« 70. 3p. to the frtetioD of | of Ry. I4t» 8p» 

t« (i) Divide 1016083 by 3*193 i tad ciprem t *438^ 4* t*j tt t decimtL 

m stapiK, 

> J tad B etn do t pieee of work in te dtyt | tftcr working 9 dtyt 
they ere tmieted by C« who workfl tt the itne rate te At tad tne work 
it nniflhtd In 6) dtyi more t In now many dtyt would B tlone do 
the work 7 

4t The 4 ?• M* ptMeager trtin from Delhi to Tundlt itope fiiet tt 
Ghi^tbtdi ref milee diettat^ tt 4-30 ?« m. i the whole Jouney ii ijyd 
mileti tad eo per cent of the time it eipe^ed in tlopptgct i tt wntl 
time b the trtin dne tt Tundlt 7 

<• At whti rate per cent limple Intereet will R833» Se» tmonnt 
to *939* It* 4P» in 3 years and 9 aonthe 7 



Simplify 

W 


W 



1804 . 




a. («) A bankrap^ lUUlltlei ate £6,2%$. lot. ud he U» 
Mtdlleie jr. M in the poud. Flal, bp Preerke, the aaKwat of ha amai 

Fiad 0ie eqeere not of towt correct lo/ear pkece of da^ttll. 

«. If 3 p. «4 BOre be ft^aed bp eeahK a botae fcc i 03 > S*> ^ 

■dui biet m j^t* abet a the eilgtnel |me of ^ boiae } 

4. Wbet will aaoaat ta la j pcan atS^A vmm 

aaa ff oaad iatiiMt ? 


4 



*u.iH*iAO BvmifeB rims sof 


5, Vthe| pM MBt eenolf ue tt 94, what Mwof moo^ aMtha 
hivwilad ia lha aloA lo get u ——< meone of 1(630 teokcugo betag 
}pet cent t 

1905 , 

!• («} Simplify 

(1) nnd (he falsa of comet to/mr placet of d ecfl teik 

to (0) Add togethei *175 of 1 to&i -$3 of 1 ewta aod *93 of t lb* sad 
fcdoce (be turn to (be decimal of to (ost* 

(d) Fladp bf Practice the rent of 3 acrce t rood ep polea of land 
at ^I« i6r« td* per ectco 

30 Bp Klling a borae for Rso a mas loet 4 per cest* ) find what wosid 
haft been hit gtio or lorn per cest* If it had b^n lold for ft6o» 

4« Find (he diicosnt os ftigooo dse 3 noatht hence at 4 per eeab 
per annsm. 

5* A penon trasafera ^1000 atoch from the 4 per eenlso at 90 to the 
3 per cents at pa 1 And the alteration In Ua booms 

1906 . 

I« A merchant haa three kisda of wine f of the firat kind 403 sallonat 
of the ieo>od 434 aallooii and of the third 485 {ailODs What ia the ieaat 
nsmber of foil caaka of equal eiae b which tw can be atored withost 

■wiwiftg 7 

s nnd the aum of money that ladhe mme fraeUon of s crowna that 
Ri. k. ia of Rs 5* 4^ 

j. A mm of money amonsta b 10 yean at 4} per cent aimple btereat 
to RCppfa. Is In how many yeara will It amonnt to R4 p3S& 40.1 

4. Extract the aqnare root of liMy&u 


1807 . 

!• Ia las a prime number ? Why ia it nnneeemtry to try fretora ebon 
tj b antwefing the qneation 7 

s Show that (o 3 figor ca w and that to 3 Agnree w wflli 
whete V *3*14159065. 

3» nnd the qnodmU of 6893713$ by ya^ytf comet to fbsr Agsreat 
4» Find to 3 deeimel ptaeea be aqnare toot of $• 


> 


1808 » 



fW in of the at odd nv^ere wUA fbllov 15439. 


Eedsoe l-fA to a fraedon b hi lowcet termo» 
Find all be prime ■ambeo tern then a handled* 



I 




AftiTHicsne 

f j 


1000. 

f. A metrfv 39*3708 ImIma Expre* *3x5 of Anetrx XiidedMl 
of 4 y%td (to iiz 

X. What will be the gain per cent If mai^oei booght at the rata of 
dx for 5a. are lold at the rate of five foi 6a. ? 

3. In the first four montha of jpofi the Indian GovemmeDt told Btlle 
amounting to 097,984.311. obtaining jCfitS37»57S in exchange. Find the 
value of a rupee in Eolith money to the neareat tenth of a penny. 

AT. A Use no more figurei than are neceteary to obtain a result to the 
degree o^^pocuraey indicated. 

4* A holder of Rssoo of 3)% Govemment paper aells at 91} and 
Inveets in 4% stock at loi. If the brokerage is | for the first and 1 for 
the soeond, find the change in his income. 

1010 . 

r. Write in figures the nuober-^inety-nlne InUion ninety-nine million 
nihety-uioe thousand and ninety-niDe. 


Simplify 


4 *x 5 S ^ *0^ 
*017$ ^ -0003a 


a. Find the least int^er exactly divisible by 5 }i 7 li and g» 

Extract the square root of 76300025. 

3* What sum put out at compound interest at $ per cent, would 
amount in 3 years to ^10. 6r. pif. ? 

1011 . 

t« Write in figures the nuraber^-nine billion eighty«nine million nine 
thousand and ten. 

*44*8571+ 'S< 7 I 4 »* 

llJsTuT^TMaj- 

a. Define the terms ysrsT and SMfrv. 

If one inch is equal to a5*4 millimetres, find the number of UlOBssttes 
fa a mile. 

3. Extract the square root of 1x57428441. 

1010 . 


* I. A halt is ro*ot metres hi^ 
wide. Find the number of eubie izdili 
anewer in worda 


40 metres loi^tsd 8*001 metres 
Umetres it contains sad write Tour 


•• S'""™* 

ud (t) find 0*41375 of ]£.• lOf. t 

3. Vlnd th. pcic« of 31>er MBt Nock whe. u Imcmm of teeem of 
jfS. dl. 3d: {« mod. br tnaiMriflc to th*m t mb of £i,SJ4t on omL 
tteoktf^ 



AiriiAHAiiAn rnttLAxCB Pknu 





f* MapUiy 

rt^^rt-3*"»>c3*+lKsr 

S« Extraet Ihe eighth toot of Ji43^S8f* 

3- A flUA nbMibei to e pcoridett food 4% of hb loeome | ca tho> 
remtindef he peye iacome^Uz At S the nipee» tad after thb 

deduetioa he ^eee A of the reoatoder m chat Ity. Of the remaiDder he 
gieee ^ to hb moth^* who thua rteeiTea Rta a laoBth. oiai^i 

groie anoeal iacome. 

4* An acre b 0*40467 heetatoi and jft b eqnal to 05*05 francs. An 
eitale measuriiy 1927 hectares b iold for ten aiUion one hundred 
thousand francs, ^at b thb in pounds per acre ? 


1 M 4 . 


1. (I) 


Simplify 

4i-st 



(2) Add toeether | of £if f of ta» and f of iA» and capresi the 
sun as the decimal fraction (correct to two placet) of one guinea* 

a. Find the square root of a5-PVt25 correct to three places of 
decimab* 


3» A ielb an article to ^ at a profit of so per cent B sells it to 0 
at a profit of 5 per cent If C pays 70/*» what did it cost A ? 

4. I Invest equal soms in a 4 per cent stock and in a 3 per cent* 
stock and get 5 per cent for my moi^ $ the 4 per cents, ate at 90 | 
what b Che price of the 3 per centa f 

leu. 


t. Rnd the equue roots of (1) 3036«or> (a) *r to three places of 
decimata 

a Prove Chat the product of any two nusbers b equal to the ^oduct 
of their H. C F. and tneir L. C M. 

The X* C M. of two numbers b C441SS1 and Chrir H* C F. b 84* 
If one of &e nurnben b 14289 find the other* 

^ A rectangular bwn 51 ft long bsorrotinded by a path which b 
4 ft 6 tm wida If the path U 96 iq* yda in aieai find the breadth of the 

lawn* 

4* If jCJtifi. 131. 4^ b Che dbeount on due in a| years, what 
b ^ rate pm cent, at ample interest i 

h0i«. 

u Simplify 



Gulwt J it wld« At 9A per f«t fef A rooa te it 4 itt wide 
OOM jfja i/.» ADd pAper 1 ft» S in wide At 4|4l per pd* for its widll 
AOsCi A Sl« (no aUoWaaca lo be SAde for doon or sriadowst VhAt b 
Am hdj^t of the room ? 

y The mA&ofAetnrer of an Aftlele nAkea a profit of sS per eati 
the wholciAle deAlet nekee a pfo6t of to ^ oenti end the retAller 
■ekes A profit of a 8 per cent • What b Im eoet of prodoctfoo of an 
Aftlele reteUed foe 16 ihilU^ ? 

mi. 

S« Simplify 



(e) Find a fonrtb pfoportional to i|i ^ | tad c i pe ctt the 
molt AS A decimaL 

a» (I) Redaee o-op of £u $<• +0*67$ 8 A +0*1875 ^ 

to Ae dedmal of jfio* 

(e) nnd thebqnare root of o to f6«f plaeee of decimAls* 

3* A man boys milk at ebd per ^wU dilutes U with water mad sells 
the mUtmre at W, per quart Row much water b added to each quart of 
milk if hb profit b 60 per cent ) 

4« Find the pere en t ualoe of R 845 * doe m yeaxa heoee* eompoond 
foterest being reekraed at 4 per cent per aanam* 

101 & 

I. (a) Had tlm number nearest to loe^ooo that eta be dMded 
tMifidf by a, 3,4» 5, fi and 7 fespeetffely« 

W A man in India wishes to send to hb son In^Englaad ^300 
a ysar in monthly inelalmeuta How much will he hate to pay mmuhly 
In rupeea t the value of x rapee in English money being £0^ 4^^ ? 

a* One revolutton of the pedal crank drivea a bieyde a dbtanee equal 
lo the dreumforence of a circle of 70 insi diameter. How many revolutions 
does the crank make in travelltog 1 mile ? If the wheels are a8 InSi in 
diameter how often do they revolve in ihe same dutance i [ r at VI 

3» One clock gdns as sees* a day while another losea 1 minute a day* 
They are both set at the right lime at 8 a. M. on ^iguet 15* On *whm 
4 bg and at what time will th^ differ by I boar 7 

191 ». 

I* fo) Find all the prime nambeft &at dMde both ia87 and 1x44 
without remaladers. 



ALLABABAP BIITIAIICB VAnM 



s. Tb* ioridc neMmBMati of t roos aro 4s ft. 6 Ida oad a ft. 
4 im. I tbe wall! are a ft 3 In Ihkk and there te a eeraadeh aD toaad 
10 ft. 6 in. vidA Find the coal of paWi^ the veraadah «Uh llkl 
aaeaeuiag 4I in bjr 3 In aad coatiag 6 piea each. 


3> Which ii the a^a of pajBMat ooet adw>uceeaa (or the 
if the rate of mtereat oMiaaMe ta 6% ia the followiog caae ) 


II « [ «« 1 1 


*Tot itadepti tommthdnt the eourte the entranee fee ii Rvh 
The entranee fee te payable by all etadeDta at the comnettceoeikt of the 
«oiee Of may be paid m three loetataenti of Ria each at the 
of the firetft aecoad aod third ytam reapeetivelyo* 

e 




to («) Find the leut aombef whkh wheo divided by let and 
will leate te each caae the tame reaateder 5i 


w 


^ ^ I ^ooas w6as - 1 A • 



a. Ihc matting of a room^ 3 timea u loQg aa broad» at 4 auaa pa 
^ ft ooit Rys I and the palming of the walla at a aanaa per eq# yd* ooet 
Bm» dOe a|^ I what te the he^t of the room ? 

je Find the tree dbcotmi on RsaoSe ima due 3I yeare heaca at 
4} per cent per anaame 


IMS* 

to (a) There are 316 pi^ te a bool^ which li 1*5785 iocha thick | 
8nd to four pUca of deamaU the thickaem of ita papa^ atlowiog *0843 
of an i^ for each aide of the eoeer* ^ 

H) Flttl the aquare root of iiooou>io 

to nod the coet of wbite^waahiog the four walla of a room» 04 ft 5 ta* 
loi^ 00 ft 7 ter broad and 8 ft 10 10 high* having a doorii y ft 3 ia* 
by 4 ft 3 tee each, aad 2 windowt ^ ft 4 la by a ft 6 in* each* the coat 
of white^waihing being 4 anoaa 5 pia per aquare foot* 

1 loat el per cent 1 how 


103 a perj 
gateedt if 


4* Thecopki of 
payable at the end of 
nought for the tame 


can be boo^t for a cert^ enm of money 
^ , and ate cofdm of the aaoM book can be 

if it te paid at once* What te the rate of tetoeat ? 


uas. 

I* (o) Find tike length te mfla of fondng required for a ^naie 
aocloeare containing 477^1801 eq^ yarda 

W DMde ^o«i*s 8 by^yi 5 ^ 



ARITBUITIC 



cubic eosUnt of ft room it 0904 cob. fL tad itt lei^ beata 
to iti brcftdtb the ratio of 4 1 ^ If the carpet os itt 8oor eotU lS4» ftt tho 
ffftte of 5 ftoata 4 {det per eq» nif whet are the dinenetoDt of the room ? 


A nan bought certain goods of which he told d ftt ft proGt of 

remainder 


14 per cent 11 at a profit of tjl per cent» and the 
fto pet cent What wet hit pr^t per ceau on the whole f 


ataprofit of 


IV. UNIVERSITY OP PATNA. MATRICULATION PAPERS# 

1918 . 


Couptosony Papu. 


t* (a) Multiply 876095 by 5^04^ 



Two numberi when divided by a certain divisor leave the remaiodera- 
and 3986 reip^tively ; but when the cum of the two numtei ia* 
^dded by the Mae divisor* the reakaioder is 3361* Find the divisor* 

(f) Find the G. C M« of 64176 ond I19i84« 


3 ?^ 


Or* What ia the least number which* when divided by 6» 8* ifti 
or aOt leaves a remainder of 5 7 

a. (a) Simplify 



Of^ Find the coat of 3x3 artklea at £t* tji. jiA eaclw 
( 4 ) Multiply 3 'aS ^ 0^ divide die product by 3*64* 


Off Find the value of 
dedmal fraction of jCs* 


ftr, 

R6i 4a. 


of 


3 goiaeaa* and esprea Uie result aa* 


3» (a) What sum will amount to R587« 8a* ia 3} yeaia at S 
per »ntkntn ^mple interest 7 

Off In what time will xa 34 S« ^ double itself at 4 per cent per 
auum dmple interest 7 

{i) A does A of a ^ece of work in 14 days i he then calls in Sf 
and t^ finish the work tn a days* How would S take to do Oe 
work ^ himislf } 


Adpitiokal pAnn« 

I* Evaluate j^*oy to 6 p l aces of dechnaJs* 

m How many Utrea of water wd^ tooo lhft»| given that etie eaU» 
toot of water wei^«ioooos*» andonemetrempp^iMhca? 



PATKA lUmen.ATIOK FAFUS ^^9 

Find the ▼title of the felloiriag teriet eewee t to foor pttcee of 
I 1 . I f 

3 .x+ 3 *.a+ 3 *. 3 + 3*.4 -- 

4* Whit most be the letit somber of soldiers in t regiment to tdmtt 
of its bein^ dnwo up 5i 6» 7, g» 9» or iQ deep» tod tlso of its being formod 
into t solid square } 

1610 . 

0 

Compulsory Papes. 

I. (d) Multiply 790944s 1 by 7640950. 

Or, Find the greatest and least numbers of six digits which are exactly 
divUble by 789. 

(f) A heap of pebbles can be made up exactly into groups of e5 } 
hot when rasde up into groups of iS, ay and js, there is in each ease a 
remiuoder of ir : 6nd the least number of pebbles such a heap can contain. 

Or, A grocer buys 10 cwu 3 qrs. nc lbs. of sugar for ^30, and pays iai» 
6 A for expenses ) at what rate must be sell it per pound to clear £ tS* 6#. 
3dt by hit bargain ? 

a« {a) Simplify 

Or, Express | of I2x. -l-'das of ;/• - *56^ of ids. 6dl as tbe 

decimal of 41 

(f) Find the cost of 9 yds. a ft. to in. at 5/. 7 }A per yard. 

Or, What would be the cost of paiflti^ the four walls of a room whocf 
length is 04 fft 3 in., breadth 1$ ft. 8 to., and height ti ft. 6 in., at 41, 
a aquare foot ? * 

3. <a) What sum will amount to ^415* 191. 4}dl in 10 years at 
3| per cent, simple interest ? 

Or, If the6<f. loaf weigh 4*3$ lbs. when wheat U 575r. per boibd, 
what ought to be paid for 49*3 Iba. of bread when wheat b 9*ar. per 
bushel ? 

(d) If 200 men can make an embankment 5 miles loiw in 35 da^ 
how mnch overtime must 60 men work to finbb an embaiuimeDt a miles 
long in 3a days, is hours being a day's work } 

Or, A man walks a certain distance, and rides back in 3 hcs. 45 min. i 
he coi^ ride both ways to a) hrs. How long would U take him to waBi 
both ways? 

ADDmOITAL PAVXI. 

I. Find the square tool of *ocii997doco5y6» 

Or, A sqosrc field ooataiiS40«ei«fc Find the eoet of mnniDg a fsMt 
foa^ ft at as. M 4 yard* 


LCA.S9 






I' I 


t. Gitea that t metre coataiM 39-37 inebee^ exprem five ailee is 
Uloaetrei and metreaf correct to the oeareat metre* 

Or, Find the valae of 

ITT t 

J- —+ 


correct to 4 plaeaa of d 


i.a 1*0.3 
>f dedaal^ 


X.X 3.4 ' !*»• 3 * 4*5 


i»aQ. 

COMPULSOEY PaPEIU 


I* Moltiplj 9156 M hf 96io24« 

a* Prove that 95785* - 94340* »18575*. 

3* Reduce to ita loweit termt 

4. Simplify 

^ l+iV .9^^ loa^ •' 410 |« 3 CWU 

5, Expreu | of jt. 6^.+ 1*05 of 5r««»o*5^jof 9r* adl as a decimal 
of £10. 

& nod the cost of 56375 artida at £t» tp* pL per hundred* 

A ttadeaman who commenced businea 5{ yean ago increased hit 
capital at the rate of 15 per cent* per annum* simple intereat* and it now 
amounts to ^S96a what sum dtd he start with 7 

AnomoMAt PArsE. 

t. Siihir, Find the smalkst number thatimust be added to i53'X400a5 
to make It a perfect square* 

Or, A piece of silk coat 1^84* or. ^d,, and there were as many yards 
iU|(he piece as there were pence in the price of a yard. Fi^ the ien^ 
oi the piece* > 

a. SittUr, The great Wall of China is said to be a4db km* loi^ and 
76S5 mm. thick at the bottoou Find* to the nearest square foot* the area 
of the ground it stands upon. (1 mctres39«37 inches.) 

Or, Employ the contracted method to divide 0-6189475 by 306*5 
correct to the sixth decimal place* 

i 9 aL 


COUPOiSOET PaPSE* 

i* Find the continued product of 3781* 3781 and 3783. 

* 1* Add iogfiOiei )* } and }, subtract the sum from 2, multiply the 

feSuU by | of |5 of fi, anJ find what fraction this is of 99. 

3* SMtr, Find the value, correct to 6 pUcei of decimal^ of 

0735^434*043. 

Or, Find the square root of 5345344* 

4. Mifkir, Find the value of 9 yda* 1 ft. 10 in* of cloth «t 5#* ylA 
pet yard* 



PATKA HATRtCULATlOlf FAPSM 


SIS 


* OTf What will be the coct of paiatiMa iooa whkh tl ao) ft* 

lon^i 18} ft broad and 10 £ high» eoataining two 
wii^owi whoae diaeDsiona are 7 ft, bj a ft each« at the 
rate of ai, per aq* pd. ? 

• At what rate per cent simple utereat will ^936. 131* 4d, 
amount to ^iiS7* 7^* 4}^ in 4{ paars ? 

OTf What sum of money ihust be teft» in order that after a 
legacy duty of 10 p^r cent has been paid» the remainder 
being lent out at 3 per eenu simple intereit may give a 
yearly income of 100 piineas ? 


1928 , 

CoMPOLSoay Papii* 

U Multiply 03405 by 12084* 

a« Find the greaUit number which exactly divides both 13677 and 
oSoio, 

3« A man owns bouse and (14*1) of his portion is worth 

Rxia I find the price of the whole house, 

4. SUkify Find the cost of 25 bales at R9. los. 7/, per maund if 
each bale contains 13 mda 24 sr. la ch* 

Ofp Find the cost of making a gravel path 6 ft* wide along the 
inner edge of a square ficldp whose side is lao y^ long 
at 80, per sq, yd, 

j. EUktr% Extract the square root of ayol *9304, 

0 ry Find in what time a given sum of money will quadruple 
itself if lent out at simple interest at the rate of a pice 
per rupee per month. 


1823 , 

COMFULSORY PaPBE, 

I, By what number must 69$ be multiplied so thst when the product 
is subtracted from one million, the result is 50724$ } 


a. Find the smalleit number of which 135, xafi, 4321 and aSS 
divisors, 

3* Prove that, 

4 I 


are 


a-' 


5 - 


9—i+i+i+}‘ 




£i/A,r, Add together j£ 3 - 054 J 5 i ti'liol 51. and 7'i857l4 of 
• guinea. * 

Or, Find to the oeaiett pie the voJae of 1334 oiauod,, 37 
■eera, 10 chatahe of wheat at R3. loe. Sf, per mauid. 



Si6 


AKITRUBTIC 


5* SUh$r$ How often muflt I nu roosd t aqaare Setd of so tcm to 
run % mile ? 

Otf A dealer bought 76 eowi, and then told ao at a profit of 15 
per cent, 40 at a profit of 19 per cent and the remainder 
at a profit of aj j^r cent making a total profit of R657« 
What did be giye for each ? 

1894 . 


CoMPULSoav Papek* 

I. Divide 99790104 by 9987. 

Oft Multiply 771314 by 316636. 

3. Find the greatest number of six digiti which exactly divimble by 
37 i 45* 60, 73r 96 t and laa 

3, Find the price of 345 maundtp 37 acen, 13 chatakt of rice at 

R7« 100* mannd. 

Off Simplify 

3|4>4 t 47S + 1*8 *031 X x) 03 i xaio 

5 * - yn * *14 X -007 

4. A contractor undcrtak<*t to dig a canal ii milee long in 350 daya^ 
and employe 45 men } be findi that in 300 days he has completed 4} milea 
llow many additional men must be employ to get the undertaking finished 
in time ? 

y. The length of a rectangular field is to its breadth as 3 ^ 3i and its 
areaisilj094 sq.m. Find the cost of surrounding it with a fence at 
3*35 francs per metre length of boundary. 

Off In an examination 53 cent of candidates failed in English and 
43 \Ht cent, in Mathtmatica. if 17 Jer cent, failed both in Ei^iish and 
MathematieSp find the percentage of those who passed in both the subjects. 


1895 . 

CoHPOLSoity Papu, 


t. Hie quotient in a division is 479, the dividend is 34,76,418, and 
the remainder is 794 ; what is the divisor f 

Or% A boy miscoiues a queation and finds the value of 3978x978 
instead of 3938 X 978* By how much is hia answer too great ? 

a« Find the greatest number that will divide both 719 and 93Ct. 
testviug the remainders $ and 6 respectively. 


0 r, Find the L. C M» of 481 and 639. 


3* A man standing on the platform of a station notices that a train 
whose speed is 36 miles an hour passed the platform in to seeooda. If the 
length of the platform ia soo yaida, what is the length of the train ? 

Or, Simplify 



•05x*y.,R3.ya. 



PATNA KATBICVLATIOM PAPBM 


5»7 


« * 

4* A certeiA warn of money «t simple iolereit nmounti to RfijSf to» 
4 n 3 jeAn» «od lo R673« I20t in 4 yetti 6 months. Find the nun*snd 
the rste of inlereit* 

Or, Whst number mnltipUed by Itself will gire lopfH* 

A reetengolsr eourt is Kso feet hog snd 90 feet brosdf snd hsi n 
psth> to feet widci round it Find ihe cost of eoeering the ps^ with 
ntg«etonei at R3. 60* per square ylrd and turfing the eourt itMlfaC 
li7. an. per too square feet • 

Additional PAPtn« 

I. In a division inm the divisor wu 64704s and the quotient* 497035 $ 
what was the dividend ? 

Or, A collection containing an equal number of rupees^ half-rupeeti 
quarter-rupees, two^anna pieces ami one-anna pieces amounted to 
R968-ts-o. What was the total number of coins ? 

a. (a) The forcwheel of a bicycle is 8 it and the hindwhee) is 
10 it 6 in. round ; what Is the least distance in which the wheels will 
turn round completely an exact number of limes 7 

(d) Express lOr. as the decimal of ;fr. 

3. If a train mtintains an avcri^e speed of 4a miles an hour, it# 
arrives at its destination punctually ; if, however, the average speed is 
40 miles an hour, it arrives 1$ minutes Ute. Find the length of the jottrney» 

Or, Simplify 

3t*4|-S t Sn-^atx>aa3 

3 l- 4 i«fff + *l * 5 * 7 -’wa 

4» In what time will K350 amount to R39a at 4 per cent, per annum 
simple interest 7 

Sr Extract the square root of 29^9a409» 

Or, The four walls of a room have a total area of 660 sq. ft ; the 

area of the floor is 2Jo aq. ft ; the width of the floor is 1$ fu What ii 

the height of the room 7 

192& 

COKPOLSORY PaPRR. 

1. Find the smallest number of six digits which is exactly divbibie 

Ijy 567- 

Or, Along a hedge $90 feet long 60 (reet are planted at equal 

distances, one tree being planted at each end of the hedge. Find the 

distance between any two consecutive trees. 

a* Ascertain whether 229 is a prime number or not. 

Or, Express ;£3 . 7 » it] u the decimal ot£tocK 

3. Find, by Practice, the cost ofSmds, 1511. lalch. of wheat at 
Itis« 5« 4 per maand. 

Or, A pertoD spends f of his money and then of the reminder. 
He now finds that he has Idi Rio more than A of the origin amouoL 
•How much had be at first 7 * 



ASlTRlCSnC 


518 
# 

4 * A borrpw«^ froto B the atiin of 1^960 for 4 yttth limple intereil 
bdfag charged at 6 per cent, per annum. It wai to be repaid by one- 
fovrtn of the principal being paid at the end of each of the firot three yean» 
and the lost fourth with the total amount of interett due to 1 m paid at the 
end of the fourth year* What would the lost payment be ) 

Or^ Find the equate root of 2704*416016. 

5» A lawn teooie ground U half oe long again oe it ii wide* The 
eoet of levelling it at 50. per square yard is Rl»47a Find the cost of 
enclosing it with an iron railing at R4 per yard. 

Oft • Meticngers travelling 15 miles an hour are sent out every 10 
minutes to meet a penon approaching at the rate of 10 miles on hour | 
at what intervola of time will they meet him ? 

1926 . 


. SVPnLBMKNTARY PaFSR. 

Ii What Is the least number which must be added to 0486132 in 
order that the sum may be exactly divisible by 410$ ? 

Ort Two persona have Rii . 8. o between them. If one hod Rt 
more and the other 8a. Icsst the former would have twice os much os 
the latter* How much has each ? 


0* Multiply 05*05 by 4*6* and divide *0013 by 375* 

Ort Reduce to its lowest terms* 

937893 

3* Find* by Procticci the cost of 037} maunds of rice at R8 • 10 • 8 
per maund* 

(Vt Simplify 

M - 3 *) X < 7 f - SA)+I of » of ; of oHI*^ 

4* The simple interest on a certain aum for niae months at 5 per cent* 
^ annum is Ri 05 less than the oitnple interest on the same sum for 
fifteen months at 4 per cent per annum. Find the principal. 


Or, Find the square r^ot of 57214096. 

5* The cost of carpeting a room was Rioo ; but if the length of the 
room hod been 3 ft lets than it was the eost would have bm Ri 05* 
^ot was the len^ ? 

OTf A man buys a biqrcle. When he has ridden a certain distance, 
he reboot that it has cost him 20* 6> a mile 1 he rides 240 miles 
more and finds that it has cost him lo. a mile* How much foithec must 
he ride to reduce the cost to lo* 6^ per mile ? 


1827 * 

j* (a) Hnltiply 783496 hf 856079. 

Of, Find the number which when divided by 7538 leaves a remainder 
629 $jii if the quotient it decreased by 289, the reeuii is 2975* 

(8) What b the greoteot number whkh will divide aopo and 2708 
and leave remaindeta tt and 17 respectively 7 



PATNA UATPIOTLATION PAPERS 



Otf How Dt^ Kilogrtmmet tre there in 708634 of a ton 7 

(100 ICil^*B|-9684 ewt) 

•• Simplify 

Or, What decimal of tyr. 4//. {% *063$ of 3*6 of £t. 6i« &f. ? 


(^) Findi by Practice or oiherwite» the price of 24 tone 12 ewt» 
3 qr. 7| Iba* of coal at ^ 6 « 133. pi per ton» 

Ort Extract the eqaare root of ^008364628 io» • 

3* Find the ium of money which will aeenre at 4 per ceot liiople 
interest the same income at Rts»34S at 4) per cent per annum- 

Or, A can do a piece of work in 3 days, B can do 3 times at mtch 
in 8 days and C, 5 times u much in ts days. In what time will they do 
it together supposing them to work at the rate of 9 hours daily 7 


1928 . 


I* (a) What number must be added to 103456789 to gire a sum 
exactly divisible by 5678 7 

Or, Divide R1656. son. among A, B and C so that as often u A gets* 
Rs« B ahsU get Rj, tod as often as B i^ets R4» C shall get R3. 

Reduce to its lowest terms. 

Or, A grocer by telling tea at a lb- loses 6 per cent* At what 
rale must he sell it in order to gain 17} per cent- ? 

a- (a) Find, by Practicei the cost of 4013! cub, yds- of timber at 
£2* i6r. 6)^ per cub. yard* 

CV| If the simple interest on j(3»38. 31- 6 d, exceeds that on /s76s- 
ly, CA. by £t* hi three months, what is the rate of interest 

per cent- per annum ? 

( 4 ) Extract the square root of 

1000*60009 


Or, Reduce +^*36! ^ ^ decimal of jfii. 


3* (a) In a race of half a mile A gives B 40 C 75 yards' start* 

If their respective speeds be uniform and ai 33 * sa I 3t» who will win 
and bf how much 7 


ts 


flr. Find -• 

(I) id, ACaend53, 70 and 75 sheep tccpccdvely to a 

pcrecotage of rent dfeOM each pay 7 



ARlTHKinC 



1938 . 

I. (a) Multiply 898765 by 504637. 

Ort The diyieot of % cettelo irambet ii t$ timet the qootieiil tod 
If timet ihe remaiader. Find the number when the remalfider it 375* 

(^) Whit it the greatett number tbit can be lubtraeted from 
568439810 that the remainder it a. multiple of each of60t 75 i I35» 140 
and ? 

CV, What U the g^atett lom of money of which if/.* £6* 131* and 
^8. t7i» 4^. are multiples ^ 

9* (t) Simplify 

575-**i5l+9A + «*44 
I of7l*$'d+ 

Oft Extract the tquare root of *00005477 correct to 7 placet of decimali* 

( 5 ) Find the coat (to the nearett penny) of 9 cwt. 3 qr» xi| lb. of 
foods at j^xiSi. 5/. per too tons. 

OTf In how many years will ftstSS amount to Kyoos. 149. 8^. at a 
simple ioterett of ^4. 8^. per annum for Rioo. 

3 (t) A man sells a horse for Riooo and losses 2S\ per cent. 

How much per cent* should he have gained or lost, had it been sold for 
Rtsoo ? 

Orp An empty cistern has three pipes. Two can hll it in 3 hours and 
3 hrs. 45 mim respectively and the third can emiHy it in 1 hour. If 
these pipes l>e opened lucceisively at !« 3 and 3 o’clockt find when the 
eiitcrn will be empty. 

1931. 


SumSMBNThaT PArBE. 


I. (0) Eifher^ Find the number whoie square it equal to the 
difference between the squares of 6467 and 4683* 

Or^ Find the greatest and least numbers of six digits that are exactly 
divisible by 69 and 96. 



EiUkert Find the L. C H. of 4984 and $488. 

/I e- 9*4^-3*W,|8 

* ‘ ' j+X2> 31 


giving your answer correct to 4 places of decimals. 

9. (#) SitkiTf Tea botqvfat at ya. 61 ^. per lb. and tea bought at 
109 . 4^ per lb. are mixed in the proportion of 8 ; 7. The mixture is 
then s^ at toe. yj/. per lb. Find the gain per cent 


Oti Flndt by Practice, the cost of no tons 13 cwt 14 Ibt. of coal at 
Rl,5t8. 199 . per 100 tooE 

(6) What sum of monev must a man invest in order to can jC 896 . 131* 
4A in 5 yeait at aiaple {nierest per annam ? 



KHOOL-LtATOfO OtETlfiakTt FAPSMf U. F. 


5*1 


3» A girriaon of ta]o tn^D ia protiaioiied for 15 weeka allowloe la ote 
^or each man daily# If u ia fdnfotccd by ia5o men aod ihe whole fotea 
4 a now put on a daily lation of 10 oa per man^ how long can the aame 
profiiioD laat ? 

issa* 


SOPPLltftNTaY Papeil 


1. Si(h$r^ (o) The product of two numbera is 'I5a544& If one 
of them ia *002051 other, 

IM «S5«nlif« m-* ‘ 71-lt-HI 

^ ♦ouj+i ■*‘3i‘»“3*+*r 

Or^ (o) Find the greaatcat number that must be subtracted from 
a million so that the remainder may be exactly divisible by 135» 14O1 
syo and 3aa 


(^) Extract the square root of (5*03)* to four places of decimals* 

a* EUhir^ (o) Ficid» by IVacticOf the cost of s6 bags of sugar each 
weighing 4 cwt» 3 qf, a lb, at ftS. 12a. 4}^. per cwt, 

{h) A rectangular lawn 45 yds, long and 15 yUa bioad is 
surrounded by a gravel path l$ ft wide, Fii^ the coat of making the 
path at 60* qp, per iqaure yd. 


Ori (u) If one uieUcs39*37 iocbesi find in feet the be^ht of a * 
barometer which stands at 750 mm, 

(^) If R737* I4e* 8/ amounts to RS8s> 8n, in five years» how 
much will K956. 200, amount to in 4 years at the same rate of 
simple interest ? 

3, AiV 4 #f» At an examination in which full marks were 80a A 
got 20 per Cent, more than £, B 20 per cent, more than C% and C 15 
per cent less than Z), If A got 5761 what percentage of full marks did 
Z) get ? • 

Or% Two pipes A and B can fill a cistern in 30 minutes and 
45 minutes respectively. They arc o|>cned together and after 8 minutes 
B is stopped. How long wiJI it take A to fill the cistern } 


V, SCHOOL-LEAVING CERTIFICATE EXAMINATION PATERS, 

UNITED PROVINCES, 


1910. 

/n all mcm/ary taUHlaticns in tku fractional amounlt lis$ than 

a farthings or a pit^ may ho nogUettd* 

I, (4) What decimal fraction of a rupee is one pie ? 

(d) Express the following as decimal fractions of a rupee 
(1) 13 annu ; (a) 9 annas; (3} a annas r pie, 

a, The^ofabrkkis9''x4|^x3". 

Caknlate how many brieki would be required to build a wall lO^ toag# 
fi* bight 18^ thidc, A«ame (hat 10 per cenL of the completed wall 
^onstfti of mortar# 



4RITBMEnC 




Convert 


l+l+l. 


a+*+* 


into A decimal fraction, eotttci to 4 piacci* 


^ 4. A merchant boys too loadi of wood at Ri# iaa» per maondi 

• Each load containa 8 tnaandi $ 9| per cent of the wood wai itolen from > 
him« He cold 40 cartel oada, each coDtaiDiDg 9 maunds, at Ra per 
maundi and 60 eart-loadii each containine 7 maundi» at Rt* X4a* per 
mattnd4 What wai hit profit or lota on the whole traniiction ? 


A man borrows 1000 rupees to build a home. He pays 5 per cent* 
simple interest He lets the house and receives as rent Rxa* 8a« per 
month. ^ In how many ycasa ought he p> be clear of debt ? 


191L 

u fa) Vxni the value of 

(i) 140*08 X *oo3$oi, coneet to two decimal places t and 

(ii) (*oo3S)*« correct to two sunxiheant digits* 

(d) Supply the missing quaotity (without actually working It out) 
In the following identities :-«• 

(0 370 K-0148140 X (*37) s 

(ii) 3*14 *00017 4* (31400)* 

Give reasons for your inference* 

s« A French newspaper says : *There has been an increue In the 
export of silk from this country of 85000 lb* in 5 years* Munificent l.« it 
means an increase of 51 lb. every day, almost 3 every hour, sbout 'Os of a 
lb* every minute** I( the first statement is correct, show that the Utter 
statements arc all incorrect* Find the amount of the error in each cue* 

3* A cup of milk contains 3 parti pure milk and i part water. How 
much of the mixture mult be wiihdrawn and water substituted, in order 
that the resulting mixture may be half milk and half water ? 

4* A person invests ft3S$oo iii>3| per cent* securities, at 94* What 
Income will he derive from it ? * 

OTf A man borrows R50 for a week and pays a anou interests Fin^ 
the rate per cent* ^ annum. 

1013. 

I. Sbnm 

9 * A motor car coven a kilometre in 2$ seconds. The speed indicator 
shows that it has been running at the rate of 90 miles per hour* From 
this show that 8 km* *5 milca 

3. In a football field the part on which the game is played is 100 yatda 
long and 60 yards wide. If a space, 10 yards wide, is ropiM off ail round, 
what ii the area of the apace roped off ? 


1018. 

t» Find, correct to one decimal place, the number of revolutkos mada. 
In a minute, by a bicycle wheel j'8 feet in diameter, when the bi^U Is 
going at the rata of itH mllei per hour. (Taka 3*14 as tha ratio of the 
elceumfoMm of a dscle to ita dhuaeteil 



SCHOOL*LSATnrO CSmTinCAtl PAPSRSi V. P. 


t^s 


%. Rod tlie numbef of cobte fe«t of wood oted in making a doled 
boat the oQtiide dimeniiona of which are 6 feet iong» a feet 4 loehet wide^ 
and 3 feet a incbea high ; the wood being a incbet thick. 

The maoufaehirer of a pnmp lella it to a wholeaale dealert and 
makeaa profit of 15 per cent* ; the wholmie dealer sella itioaihop 
keeper# and makes a profit o.f 8 per cent*; the shop-keeper lells it for R250 
to a tamindcr« and makes a profit of *ta per cent. Find, to the nearest 
mpee, the eost of the pump to th^ manufacturer. Avoid all uoneceuary 
cwuladoDS. 


[ N. B» Pp^Umt bi t^hj^iUktr arithm 4 trca/Iy cr ulgtbrai<aUy*\ 


f. Express 0*75 of R10S4. xao. in rupees, correct to one decimal 
place. 

a« The area of a rectangular field is 6000 sq. yd., and one of hi sides 
la 50 yd. long. Two hoys, A and By start from the name corner of the field 
in order to get to the opposite corner, but A walks along the diagonal at 
the rate of 3 miles an hour, whereas B walks along the two sides of the 
field at the rate of miles an hour. Who arrives at the opposite cornel 
first, and bow much earlier ? 

3. A man owes Riaooo to a merchant. lie pays 1R4000 at the 
end of the first year, and a sum of RSSOO at the end of the second year. 
How mveh should he pay at the end of the third year to cleat on the 
debt } Simple interest at the rate of 4^ pec cent, is charged. 

4. A milkman buys cow's milk at the rate of 8 seers for a rupee, and 
buffalo’s milk at the cate of 6 seers for a rupee, and mixes them In (hv ratio 
of a « I. The then sells the mixture at 3 annas per seer. What is bis 
gain per cent. 7 

1916 . 

I. The single fare from Allahabad to Calcutta U R8. and 

the return fare is R16. sa. How much docs a man save To a year by 
taking return tickets instead of single tickets, if be has to make 5 visits 
monthly to Calcutta from Allahabad 7 

a. A and i? run a race. A starts off at the rate of 8 miles an hour 
and S minutes ahead of B starts from a post $0 yards behind Ay and 
runs at the rate of 10 miles an hour. How soon will B overtake A 7 



^ At what rate per cent will R6605 a 
nmple interest 7 


islSi^U 


I 



R7678, 5<t in 5 years. 


1816 . 


[N. B. PfMiwit mty bg sghud tUhit UfUkmAUdlly gr dlgtbraUglfy\ 

1. The floor area of a square room k tOO'SOor iq. ft and it k paved 
with marble all akng ta edges, at the rate of Rto per iq. ft., the 
breadth of the pavement being s ft. The rest of the floor inside the pave- 
meni k suppUed with carpet, at the rate of R5 per sq. ft Find the cost 
of paving and carpeting ^ room. 



S 94 


ARITBIttnC 


A person died sod left proper t y worth Rxoooo. He had two 
aena* three duushterir a wife, four mtoers, and two uncles. The share 
of etch son is double of the share of a daughter, and that of the wife 
Is times the share of a daughter, and the shtfes of the brothers tad 
the uncles are } and ^ the shares of the daughters. Find bow much money 
each will get 

3. If the true discount on ^£2696. 131. 4^., due 3 months henee Is 
^30, what is the rate per cent., simple interest ? 

1017 . 

{N. B« Pr^hUmi may b$ tolvid aritkmttUaliy or a!g$bfaicaUf*'\ 

I. (i) Prove that a number is divisible by 9, if the sum of its digits is 
divisible by 9. 

(a) Extract the square root ol 0*1 to three places of decimals. 

a« Find the present worth of ^£6433. V* 3 vt^nths hence, the 

rate of interest being 3I per cent per annum. 

3. A man bought a number of oranges at 3 for an anno, and an equal 
number at a for an anna. At what price per doaen should be sell them to 
make a profit of 30 per cent. ? 


1018 . 

I* Divide 1*0062$ by 132*$ to five places of decimals. 

a. (o) A tradesman marks hit goo<ls at 25 per cent, above cost price. 
If be allows his customers 10 jKt cent, discount, how much per cent profit 
does he make 1 

Ory ( 3 ) On a certain day the exchange value of the rupee increased from 
u, to ir How much dilfcrcnce would this make, if one were 

changing 1500000 rupees } 4 

2. Reckoning com^iound interest at 6 per cent, payable half«yearlyt 
find the present value of ^6450, due 2 years hence. 

1010 . 



^tS4. 


(a) Reduce to its lowest term.. 

6514a 

(b) What is the least number which, when divided by ta, 30 » 30 
leaves in each case a remainder of 4 ? 


(a) Find the greatest and the least of the following 

* 5 1 ?i 

7* is' 49 ’ *96' 

(i) SimpUTy 



II rt*! 
H-if 
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in 

^ As iron cheit 5 ft long; 3 ft. broad and 9 ft. 5 in. Ii oade 

wHa iron ihaet, I is. thick. Find the inside capaci^ of the chest and 
tile weii^t of the diest if l cob. ft iron weighs 6 mannds. 

4* (9) A man incors a lose of I9 per cent, on hii ootlsybF sellirg 
a horse for RS50 ; find the price at which be should sell the horse In 
order to realise a gain of 13 per cent 

OTf (^) A man sitting in a train which b traeelUng at the rate of 50 
miles an hour observes that it takes A seconds for a goods train travelling 
in the opposite direction to past him. If the goods train b 990 yards 
longt find the rate at which it b travelling. 

5» If one inch s 9'^ ceodmetrcst construct a graph for finding the 
number of centimetres in any given number of inches and VU 4 rsria. 

& What number must be subtracted from each of the numbers 6» 8| 7 
and IX| 10 that the remainders may be in ptopotUon } 

1020 . 

t. (f) Divide 98937237 by 9X3X5X7X 11 by short dividon» and 
find the complete remaic^er. 

(9) Find the value of 

•038? of ^8. 16#. 3i/. +6i of If of 71. 8J<f. + of i<f. 

9. EUker (I) Find the least number of square marble slabs required 
to pave t floor 976 ft. long ami 904 ft broad* 

Oty (ii) The cost of painting the waib of a room at lou. 8/« per sq* ft. 
is R400» and the cost of carpeting the same room at the rate of Ra. b* 
per so* ft* is R|^o. If the length of the room be to its width as 3 * 9| 
find the dimensions of the room. 

3* At what rate per cent, (simple interest) will a given sum double 
itself in 30 years } * 

4* A tradesman» by means of a false balance defrauds to the extent 
of 10 per cent, in buying goods snd alto defrauds 10 per cent* in selling* 
What per cent, does be gain on hb outlay by hb dbhoncsty ? 

5. A cbtern has three pipes» B and C. A and B can fill it in 4 and 
5 hours respectively! and C can empty it in 9 hours. If these pipes be 
opened in order at it a and 3 o’clock A* M.* when will the cistern be 
empty? 

6. A person rowed ra miles down a river and back again in 8 hours 
mud found that it took thrice as long to row against the stresm as tn row 
with it* Find the rate of the stream and of the boat in still water* 

1921 * 

1. (a) Addt correct to three plaeei of decimab 

If. 3 ‘I 438 S 9 > 87 ‘ 66 s 3 > 4S‘Ot8 tad 3^. 

(f) A haniya haj§ a crop which webhs 1995 maundi at Rj* tne* 
9f«pcrmau^. He aelb k for R3* 1$^*^. per maund* HowsMch. 
peon does he make and how mnA profit per cent ? 



AUTHMSTIC 



a, A clerk bmo his work io Jaontry i| 1918, on Ras per mensem. 
On June 16, 191% he wis promoted to fts7. So. per mensemi but 
referted to Ra5 per mensem on September 1918. On jenuary 1, 1919^ 
’he was promotM to R30 per menaem and i^aio on November x* 19191 
to R3S. 8s» per mensem. On April i, xpso* he was promoted to Rs^ 
per raenfem and on September 16, 1920» to R55 p^ mensem. He 
reverted to R50 per mensem on December I, I9sa What wm his 
average pay per mensem for the past three years on January i* 2921 ? 

)» What ii the present worth of ^25550 payable aii months bence» 
If the rate of interest is 7( per cent per annum r 


4. Of 20000 children who passed*the afe of 9» 490 died at to yean of 
age* 272 died at 14 years of tgci 650 at 21, 027 at 25, 757 at 35^ 950 at 4S1 
U99 At 55, 2141 St 6$, 2578 st74« 1238 at 85» and 86 at 95. Draw a 
paph to illuiliate this aitd estimate from it the number of deaths among 
these children st the ages of t8» 40 and to. 

C. find two numbers one of which is greater by four than three«fifths 
of the other so that the diflcrence of their squares may be equal to 24. 


1 B 28 . 


f 




Find the value of 



2-8 

0*21 


of 


Rt. 54.4/. 

^ 20. 


(2) Multiply 0*0987321 by 33*376542 correct to three places of 
decimals by contract^ metb^ of multiplication. 

2. If a man’s debts amount to R^i99. los. Vm And he can pay 
only 24 . 3^. in the rupee* Gfid* by Practice* the amount of money that ra 
creditors get. 

3* A can reap a field in 10 days* B can reap it in la <fays, and C can 
reap it in 25 days. How long wdl^ttake them all together to reap it* 
and what part ol the work will be done by each ? 1 

4. BUkir (i) The simple interest on a certain sum of money for one 
year at a certain rate ol interest is j£8o ; and the compound interest on the 
same sum for two years at the same rate of iotereat (interest being payable 
yearly) is ^£264. Find the rate of interest. 

Or, (2) One side of a rectangular lawn is | times the other tide. If 
the cost of levelling it at 6a. per square yard be R1764, find the length of 
the lawtu 


5« In a certain hospital the temperature of an indoor patient waa 
recorded as follows 


Temperature at 7 A. M. 

AM 

*t 

9 a. M. 

4W4 


12 A. IS. 

eee 


1 r. II. 

ase 


3 P. K. 

AM 

II 

5 F. M. 

S« 


98 ya 

.«» 200*4*C. 

••• 102*2*C 

... I03*I*C 

102*4*0. 

... ioo*j*C. . 


Draw a graph showing the tempetatnre of the patient at diffnent 
timet of the day, and find tne tempeiatve at 8 A. H. and 4 F. m! 



SCHOOL^LFAVING CERTinCAT PAPERS) V. T. 



1828. 

I. (I) Sinplifj 

(a) Find the numbers len than looo which^ when difided bf 
f S» 1$, 45> or S4» will lease the rcmlinder 5 in cserp ease. 

9. The sum of Raso was lent at simple interest and at the end of 
l| yean the debt was cancelled by the payment of Rs72. Sa. What was 
IM rate of interest ? • 

3* A bicycle agent allows 15 per cent discount on his adeertised 
pricest and then mskoa a profit of so per cent, on his outlay. What ia 
the advertised price of a machine on which he gains £3 ? 

4. A train overtakes two pertoiw who ate walking at the rate of 
a miles and 4 miles an hour resprctivelyp and completely passes them in 
respectively 9 seconds and lo seconds. What is toe length of the train» 
and its speed in miles per hour } 

5* A person bought some cheep for £jtf and found that if be bad 
bought 6 more for the same money he woxdd have paid £l less for each. 
How many did he buy ? 

6. A starts from a place and walks in a given direction at the rate 
of 5 miles an hour. £ slaits from the same place, one hour later, and 
moves in the same direction at the rate of 7 miles an hour. Draw the 
motion-graphs of A and if. and find when and where £ overtidces A t 

1824 . 

1 Simplify 

I 

. *ooi6 X *oa s ^t aifixMOS x*ooa 
*3*5 ’05 * *' 85 ** ^ * *®39* 

a. Two men with seven bj^s can do a piece of work In fourteen 
•days ; three men with eight boys can do the same in eleven days* In 
bow many days can eight men with six boys do three times the amount 
of work ? 


5 . Two trains start simultaneously frooi A and £ and travel towards 
other at the rates of 45 and ay} miles pet hour respectively. When 
they meet one has travelled aS miles more than the other. Find Ibe 
distance from A to £» 


4, Distinguish between frwe and discount. The true discount 

on a sum money* for 4 months is Rtoo and the banker’s discount 
is Rtoa. Find the sum and the rate per cent, of the interest. 



The sum of the squafea of two consecutive even numbers ia too^ 
tbenambeia, 



AftrreHrnc 



VL HIGH SaiOOL EXAMINATION PAPERS OP THE BOARD* 
OF HIGH SCHOOL AND INTERMEDIATE EDOCATION« 

UNITED PROVINCES. 


I. {a) Simplify 


1926. 


81 -6 9 • 


,(j) One mpee ii worth £o ; calculate in rupeea the value 

of £i. 

2* Find the coat of 43 J mdi« 38 aeen and ij chataha of rice at 
R6» &i. per md* 

3, A man aellt a hone for ft6oo gaining thereby } of the lelling 
price t at what price would be have sold it to lose i of the selling price ? 

4* A person deposited R5600 io a bank at 3}% per annum ; after 
6 months be withdrew R3S00 aud after la months the remainder. 
How much did he receive altogether as interest ? 

leae. 



e 


Simplify the following 






■0016 Mar6 x *103 x *0^ 
•335 X 05 ^523 X *635 X -039* 


3. If RSO be divided among 6 oseup X 3 womenp and xy boys* 10 
that a men may recetve as much as J and 2 women as much aa. 
3 boys I bow much will each mao» womaoi and ^y receive ? 

3. jt sells goods to at a gain of 32}% and B sells them to C at 
a gain of J^% } C gave R5267« 8e, for them. How much did A give for 
them 7 


4 A square recreation ground is bordered by a path 9 ft. wide on 
the inside and this path covers 3 acres. Find the eitent of the recreation 
ground In acres and square yards. 


1927. 


!• (a) Simplify 


n 3 txsl)-( 3 >>^ 4 |> 

L 3f-l5*+3df+4l 




-[■oi} ^R»5. yo. 3^] 

(d) The iramben 4-51., 19 ' 3 ^ 3 i ySfi 9 4*313 u« Icmvb 

eoneet to three decim .1 pUceA Deteimme the Umitt o( error hi Iheit awn. 
_ • 

f» (a) The average of ten results is t^oigioti that ol As tot ita is 
I^lt67i and that of the last to la i*os6SI» Find the sfaM sesulU 



BIGH SCHOOL EXiMlHATIOH FAPSItS) U* F. 


529 


(I) If orftocet are booght at ii far tea asBii tad aoI 4 at 10 for eUvaa 
■niMfi whal ia tbt gaia pci oealg ? 

S la the MatiieuUtioa Eianiaatioai a caadUata btf fifa 

eta aamelTt EoglUhi Matbeaeatka, Hiatofy with Gacjgrapli^ VaraaF 
cular^ and an Optional Tha naalmam atatka io each anbjMt ii too^ and 
to aecure a fiiit claaa la aay ant^aat or ia the aggragate 60% it the 
maxiaiuta'^ or the total aiarka nnit m obtained* A ceiiala candioate who 
;Wr aacorea a firit elaia in aggregate obtuaa narki in the aboee ivbjecu 
in the proportion of 3 I 6 I 4 • { • 7* Find in which ol the aubjecta he 
aeenred firat claaa markV 

4« The oompoand intcrcat orpa certain mm of money for two yean 
ii Bsc • 10. a The aimple inureat Ut the same p^fod ta ftag only. 
Find me rate per cent* and the anm of money* 


lft 28 * 


S« Simplify 

-6-o8 +47 

1-2 xh‘3)-ie*V5) U Al+tA-ir 

( 3 ) An examination paper U aet to 2500 pupils ol whom one-fifth 
are girli ai»d the rest bo)s s 5 pi e. ol the hoys.aod 40 p. e* of the girls fail* 
WhM percentage of the whole paeecd } 

m (a) Find the equate root ol 2 correct to three placet ofdeeimali. 

(fi) By aelling oraegei at 10 anpaa per dozent 2 woman loiei 
IO |k c* of her outlay* What worid she gam or ioae per cent* if she 
•old Chen at iw for t2 annas ? 

3* A man borrowa Raoo at S 7*0* per aonum compound inter eat. 
Principal and iniereat of the loan are to be repaid by yearly initalment 
of R50, How much is ootatandiog at the end of three years ? 

4* Find the coat of white-waahing the walla and ceiling of a room 
aai ft losg» IS ft* broadi and it ft* high at one anna per square yd.« 
making allowance for lour windowa each 4 ft xa} ft* and two doora each 
h|ltX4lU 


1 M 9 . 

I* (n) Bxpceai as a dedmal 




*1 

» 4 ‘ 


(i) If 4 % b* l<Mt bf filing tilk tt R] per yud, *t wb*t price 
ihoBld ll iM ia order to ftia 5X i * 


J. C. A, 34 



530 


*:i&ITKIIETlC 


(«) 


Slmpfilf 


*x»5x *9159^*07 ilwUhpat usiat T«4|$f 

A^S^C (oos tre to ff% oadEbo^t mi 

A» to A w 3 • % Thi^ leori lltoeelw 34* nos. How nof did 
9 »eliMore 7 ^ \ ^ 

3. A mtiDgolar le!d !i ^30 yd^ Id length hod 188 ydi ta breadth f 
find the naobf? of mei Id the Held* and the money #hkn would be 
obtiUDed by lelliog half the field for Riy* 4D. 6^ an acre ^ afld the other 
half for i^t« T^o. ^ aa acre [^40 uq tyda/iaahe one acre.] > 

4« A mafi borrow! the nm of Rt& 58*77$ on the uodeqrtanding 
that at the end of hMh year the pilacipal ii*to be ^id*ofl» 

i|itb iitereit at9^r eelt pit vnam on the amounr itfindite unpaid 
during that year. Shew that the debt can be cleared off in four yean 
by aa aooual payment of ft4i5d»97fi» 


1 B 80 . 


I» (a) Stmplify 

lofiJoUJ '3i+eJ^ Sonx '075 
t* ot ot , X ooa 

correct to 3 placet ot decimali. 

(d) By what mutt 15^107 he multiplied to that product may 
contiit ol 8 digitii each digit being I ? 

% (a) ArhaUman Bar aWertaio ae^rage of runs for 16 innipsv In 
ihe I7lh inniflff he maVea a aeore of 83 tuna thereby incieaaing hu 
average by 3** What la bia average Uftdr 171b inmog ? 

t^} tf if ykrda of dloth "la bought for Rro apd aold at the 
rate of xo yd« for ft it. What la the gam per cent. 7 

i (a) If 1(50 be dMdfd a^odi^ 9 men X3 women and 17 hoya 
at s'hfbn receive aa much aa 5 8>ya and a women as much as 3 boy*, 
how much each ihan» woman and boy receive 7 * 

it) A leetaugular plot of graaa, 90 fi. by 6on^ hM a gnvel 
walk 3} ft. widwali found it an the ouiMdai Find thd «f the walk 
inniuareyaada. 0 ^ m a 

^ (a) The difference between blfihtr’i and true dieeouet on a 
lum of money for 3 mqathajit $ per cent. R £4. ^a, 8/. Find the sum. 

(d) On whit dihea{j|||af8between the dmple and 

compound intereit tor aml|y 5 ^ efct.^oaot to Hts 7 

1. (a) bimpIlf;thefo{le«^atiap;pA»th«littivettsd«cimili 

57S-f*AU±aA+#-4*, 



HIGH SCHOOL U. tf, ik 

(1^ of luV4lr 

lhc'htMr<d mtlli^ rix\dik[red »\ty^fout IhouiJM 

poi2iM,*aod huilReYhfe beea feradulrt^Wd^M at the areftfe raid 
4f ^v«m mUiioalbiBa'huodrad aad dxty^&fa dioutaod |v»uad^ yttr* 
if l^ti rate be maiotaioed rioce 31 March <931, $ute la thd 

amount of the debt ^ « • >^*14 

3. (a) Multiply 29S765 by«^3)$SS7» correct to cix piaeei of 
dccimali. ** 

{b) A leads P R^sa r» it to^pay iolerett 00 whatever amount 
he hai not paid back, at the of 5 per oenl. for the 6rtt year, 

6 per cent, for the aecond yeati aad 7 per fjpt for the t^rd year. // 
payt A Rioo at the end of the fint year, ftfoo at the end of the aecond 
year, and enough to pay off completely the debt and intereat at the 
end of the third. IIow mucli la the iaat payment? [Cmect to the 
nearest pie.] 

3. (e) If a man walki 352 milea at the rate of i\ mllea per hour 
for i hours a day, fiod bo« many hours a day another man mutt walk 
at the rate of 4^ milct ao h^r to older to walk 343 mtia to the $am 
time. * 

(b) A man aella three motor cara for Rs*409» R)»300» Rs.rs^ 
reipestively. lie makes 30 per cent, profit on the first and 10 per cent, 
on the stecond but on the whole he loies ib per cent. Waat did the third 
motor car cost bim ? 

4* (e) The differenee between the intsrest and the diieount on a 
certain sum ot money foi 6 months at 4 per cent, ia Ri. Waal is 
ihe sum ? 

(A) A room ia iS fr. long and if ft wide. The two long walls 
and one short wall are boarded to a height of 3 ft G inches with board 

7 in. wide. How many feet of boarding is used ? 

lost. 

I. («) Wh«rr«ti0B0f 5x. 6* U 

O'OOIO 

of jCs. iu. 3<f. ? 

(i) The average daily number of periona passing a certain point 
oh Sunday, blondsy, Fridav and Saturday is 17^. The average 
daily number pasung on Tuesday, Wednesday ud Thursday ia 1541. 
What ia the daily averi^t lot ihe^hoie week ?. 

,3. (a) A hnt nroves down stream at the rate of a mite In 6 mimites 
and up stream at the fate of 6 nilca an hoar. What ia the valodty of 
the current ? 

^ <l) A rectea^ tto fi. qy too ft* has a gfaas.plot Go fL by So 

In the centre. Piod AecoetoffeavelUflg the rest of it to n demh*bf 
6 inches M iM* Sm per cable yard* 



S3* 


.AftlTHME'nC 


3. (a) A IraddiMB boripwed t cetUin lum ofmacT at 5 per jpeau 
eOAipound iatereit tad at the ead of 4 yean be paU to the ieader at 
ptlacipal aad iatereit £6tfj. i5r> Wbat wu the nn borrowed ? 

(d) A trader ufed the price of a watch which vai 40 per eeat. 
above cost aad gave the purchaser 10 per eeai. diuooat ot^tbe (rice 
aikcd, gaioiag thereby Rs- m. ^ Find its cost price* 



AirsWSBS TO UAKBLXB. 


Xxamplesi 1. 

1 « ' Tm ; ' dxteeii; forty-^ighfc*; ninel^^olDe ; Mrenty^iix ; 
for^fchre« ; fifty s thirtyone ; ilxty two* 

0d« huDdrfd ; one hoodrod end oUtoh ; nine handred end 
two ; lix hundred and twenty ; thm handred ; one hundred and 
three ; two hundred and ihirty-foor ; one hundred and thirt/« 

8 . Nine thoQsand, two hundred and lixteen | fire thousand, 
four hundred and nine : five thousand and four ; one thonaand 
and eleven ; one thousanui two hundred and ten ; nine tboosand $ 
nine thoiuaud, nine bonded and niuety*n!ne/ 


4 . Twelve thouaendi three hundred and forty-five ; twenty 
thomandi one hundred and three ; forty thousand and forty ; fifty 
thousand and one i ninety thousand, aix hundred ; eighty-nine 
thousand I three hundred and furty-iix. 


6 * Five hundred thousand; le^n hundred and eight 
thcniandf nine hnndred ; ooe bnndrea and two thousand and 
thirty ; three handred and nine tbouaandi eight hundred and 
nine ; three hundred and seventy-nine thousand, five hundr^ 
and eighty-siz. 

6 . Seven million, two hundred and th(rty*fonr thousand, six 
hundred atid fifty-one ; seven million, ninety thounand, seven 
hundred and nine ; nine million ; seven million, eight hundred 
thousand and fdrty ; three milliouy five hundred and sixty-seveti 
thousand, eight hundred and sioety-one* 

7 » Thirty-two million, five hundred and lixty-seven thousanJ, 
right hundr^ and ninety-two; thirty-four miliion, eighty-tliree 
thousand an<l ninety two (ninety million, nine thousand •, Uty- 
five million, five hnndred thouiaDd and fifty-five. 

8 , Seven hundred and eighty-nine million, three hundred and 
forty-five thousand, six hundm and twenty-one ; three bundr^ 
and ninety nullion, eighty-five thousand, two hundred and twenty- 
two million. 


0 , Seven thousand and nine mllUon, fifty-six thousand, ssven 
hundred ; three thousand two hundred and fifty-nine million, two 
hundred and eigbly-aeven thousand, right hundred and nioety* 
one; eight thousand and seventy mtllioQ, eighty-eight thousand, 
two hundred* ^ 


IO» Thirty-two tbonsaad and five hundred million, ninety-four 
tbonsand and one; three hundred and eight t^osand five 
hundred and six mlUien, e^t tboosand, two undied and thirty*: 
ona bUlioni three hundred and fijpraevin thousand n^e hundM 

9 * 0 * 



8 


and dghfefidx mOlbo, tear hondnd and tvm^ight thoumnd, 
on« hnnared and tv«ni/*thrM. 

11 70. a : 800, 60, ^ 4000, 800,8 s 70000, 800, 9 i lOOOOOOOOO, 

800000000.400000,60000, 700, 80, 9 ; 8000000000000, 
70000000000,9000000000,4000000,70000,8000,90. 8. 

19. CSounUng from left, Um aeroei reipMUrely indteate the 
abienoe of'—thotuandi, tens } teoi of niilUoue, bandreda of tboa- 
■ande, ^a of thonaanaa, bnndreda, unita ; tena of thonaaoda of 
million^ thoounda of milUona, tafia of milUona, tbouaaoda, tana, 

18. (10^000) tan thonaand j (9,999) nine thonsand, nina hundred 
and liinaty.nine. 

14. 8631,1368 16. 674S0,80478. 16. 8991,8001. 

Sxamplea, 8. 

I. 18 t 17 ] 19 i 18 111. a. 98 i 84 ; 40 : 87. 

8. 77 ; 90 : 84 ; 63. 4. 848 ; 48S ; 604 ; 903. 

6. 803 {480 s 666 { 400. 6 893 ; 704 { 610 s 618, 

7. 7,836 19,028 ; 6,006 ; 4,000 ; 6,086. 

6. 6,993 > 8.074 ; 8,008 | 4,040 { 8,408. 

9. 1,800 : 80,008 ] 18,464 ; 86^018 ; 90,000. 

10. 80.070 i 80,008 ; 64,400 ; 16,004. 

II. 406,000 i 800,040 ; 708,074 

la. 8,000901 ( 9,000,400 s 18,000,060 } 108,003,004 ; 4,006,000. 

18 . 6,000.700,028 { 316,761,009,008. 

14. 8,000,000,000,050 ; 406,000,010,080,007 ; 1,000,001,001,000 ; 
6,000,000,000,008. 

16. 618.866,768,713,473. 

16. 18.000,000,000.018 ; 700.000,000,700,700 ; 3,000,003,003,303. 

17. 7906,000,608,006,024 } 47,000,047,047,047. 

18. 4,000,000:99,999. 

19. The number expreaaed in figurea fa 7707 ; tbarafure 

(ooontlng from left), the dmt boy'e miatake eoni&tad in writing 
three ciphera uuneoeeaanl/ to the right of tiie firat 7, and two 
oiphera inmead of one to the right of the aeoond 7 ; the aeoond 
bfi]r*a miatake conaiated in omitting to write a dpner to the 
right of the aeoond 7. * 

■znmplfit. S> 

I. Three laaa, fortfAT* thonaand, flvn hundred and Cor^ 
tbree } thh^ laoa, tma^ tbooanad and flf^ 1 MTMtymloe lam, 


s 




hniMind utd Mrenfey ) •mn^ Uoit 
thoQMQd« tfarea htiDdnd Md few. 

t» Oaa arora, twan( 7 *thraa laaii toff^*BTa thoonodi afx 
fiondrad and aaran^eiglit i ihirtj omait Utjr’aaraB Uoi| fitly 
thotuand and aighty } four aiorat, flf^ Uai» 

8« Twanfey-Uiraa aroraii latantyalght tfaoniand and ona; 
aavan hnndraa and akht ororali nine laat» (oar ihoaaand and 
aigh^ I tbraa handraa and aaranty-nina erorati (orty^ht laoai 
fifty ^aran thooaand, tlx hand rad dnd twaWa. * 

4. Eight bnndrad and twan^^aran eioraa, forty laai» 
aaran thousand and nina; thna bundrad and fifty ororasi ona 
thousandi two hundred and thirty ; thraa hnndrad and ten oioraai 
thii^aTan laat| fire tbouiand and forty, 

6. Ona bondrad and twan^-thraa erorasi forty^flra laosi 
sixty-aaran thousand, eight handiM and nitiaty ; six hundrM 
erorei, seren laes, aightv*oi«.a thousand ; fire bundrad and ona 
ororas, saTan lies, two thousand and nine. 

0, 1,14,000 ; 78,00,030 ; 15,04,030 j 7,00,007- 

7. 1,00,00,500 i 88,03.00,004 ; 80,00,00,000 } 1,01,01,001. 

8. 300,05,04.000; 101,01,00,101. 

9. 328,17,45,715. 

10- 706,17,84,788. 

11, Ona hundred thousand ; tan Uos ; tan million, 

18, 103,028,40li*l0,30.88,401 which is raad«***ten eroraa, thirty 
Uos, twanty«Mght ih^ussud, four huiftlrad and one, 

18. 103.07,03,704 >■ 1,030,700.704 which is raad^ue thousand 
and tUrty million, saraii hundred thoasand, boran hundred and 
four- 


Bxamplei. 4. 

L 6. 2. 9. S. 49. 4. 98. 6, 75. 

e. 864. 7. 609. 8- 66l, 8. 199). 10. %6(X)10. 

11, 2784. 12. XLIV. 18. LXVL 14. LXXIX. 

19. LXXXIIL 16, CXLIX 17. ODXXXYI. 

18. GUXe. 18. MOCCLT. 80. TOCLXX. 

SL MUMCXLIX. 88. XL^CMLXXYIZL 88. i?. 

8 . 

8 . 81. 4 . 88 . 

8. 77. 


L St 
■«. 83. 


a. 30. 
7. 98. 


8. 140. 


8. 34. 
10. lO. 


4 


AMnonno 

11. 1323. 12. llfil. 18. 703. 14. S7S7. 1& 8000; 

10. U120. 17. 9993. 18. 8674. 19. 6620. 80. 4696. 

21. 146175. 28. 69338. 88. 884671. 24. 379468. 

26. 45271. 86. 8262614. 27. 930114. 88. 988866. 

20. 7474095, 80. 39679341. 8L 48460664. 88. 496651. 

88. 92439. 84. 8088868. 85. 931079. 80. 531884. 

87. 6601685. 88. 311989. 89. 9925093. 40. 084610763. 

4L 74807. 42. 10246151. 48. 765168567. 44. 3129223218. 

46. 46461330. 40. 3936. 47. 1690. 48. 865. 

49. 741. 60. SOia 6L 138187. 62. 42004 rnpeas. 

68. 7193165 m»tinds. 64. 1468. 66. 163564. 

60. 82. 67. IS, 16. 88. Sioee the eami of the row*,, 

oolumai and dlagonali are in eaeh oue 15, it ii a magio eqnare. 

Example*. 6. 

1. 43. 2. 68. 8. SSL 4. 643. 6. 4381. 

6 . 86. 7. 49. 8. 8. 0. 9. 10. 33. 

IL 180. 12. 93. 18. 178. 14. 469. 15. 816. 

18. 4641. 17. 47017. 16. 30632. 19. S7878.20. 41976. 

21. 8679. 22. 689367. 23. 667503.24.735347. 26. 6499247. 

20. 5546. 27. 85416. 28, 707467. 29. 3668. 

80. 1. 8L 688681. ' 82. 390794. , 88. 61059. 

8&. 769156 8 6. 708C93 80. 806400 87. 7000803 

99099 20603 70053 500956 

689367 687589 735347 6499147 

88. The misaing line ie 55546. 39. The miHing line ia 89303. 

40. ,1 „ H H « >• •> i» 1819890. 

48. 099981 ; 09969o ; 930585 ; 930564 ; 056600. 

43. 92964. 44. 99971. 46. 9998999. 46. 9921. 

47. 83 ^ra. 48. In 1648. 48, 988. 60. 117681 rapeee. 

6L 386 rapeee. 52. 9460 mpeea. 63. 16516. 

64. 777101. 66. 6300. 66. 800a 

67. 35248 rupees. 68. 300006Ca 69. 45(»600. 

Example*. T. 

L 453. 2 68784. 8. 8740. 4. 838. 6. 19336. 

970. 7. 9960. 8. 14001. 9. 98788. 10. 99803/ 


Anwns to gXAimu 


11. S10& IS 7nm left to right end top to bottom the digiti 
*te(l) 1,4,4,#,6. («) 111,6,0,1,7. (8) 8, 7 ; 6 } S s 1. 


18. S0477. 


1 . 

e. 

10 . 

L 

S. 

0 . 

15. 
18. 

16. 
SL 
6i. 
67. 
80. 
84. 
86 . 
4L 
44. 


Bsamplot. 6. 


1. 

46. 

8 96. 8, 84. 

4. 196. 

6. 

282. 

6. 

522. 

7. 784. 8 880 

0 765. 

10. 

987. 

IL 

8835. 

18. 7911. • 18. 

19170. 

li. 

35446. 

16 

738(8 

16. 316824. 17. 

623246. 

18. 

789627 

19. 

61166 i 

102237 : 136316 ; 176393 

: 204474 : 238963 ; 

2>2632 


306711, 

81. 41873 
9 


80. 3085 


S714&7 


88, 32469 
7 

t87<83 


Bxtmplet. 6. 


10770. 8. 881400. 8. 196800. 4. 481800. 5. 86100. 

6760300.7. 84040000. 6. ei03600a 6. 188018000. 

660660 ; 6836000 ; 61066000 ; 437700000 ; 3647SOOOOa 

Exemplet. 10. 

80260. 8. 88698. 8. 61060. 4. 1716340. 

7920848. 6. 7846984. 7. 601264. 6. 2877480. 

10. 718888176. 11. 64696233a 

18. 60956(^0000. 14. 73866066616. 

16. 7716483390698. 17. SS837i6286O00a 

19. 8993398600000. 80. 8784920736679. 

8247888292480. 38. 87706959000. 88. 6S83421190a 

681109247904. 86. 10618883528600. 80. 884916891612. 

83779349418000. 88. 47619. 88. 46708. 

93669. 81. 99148. 88. 73360. 88. 140624. 

t8069a 35. 00626a 88. 82764. 

2170671. 89. 816970 rnpeee. 

80692 meands. 48. 33114. 

(0 688 (ii) 86U 

85 82 

wST 


41869161. 

87417969)4. 

4278838730. 

899841782447. 


37. 71186a 
4a 1078735a 
48. 3744. 


4116 

fifiss 


7672 

6046 

6^ 





8 . S747t21. 

6 . SS«>1896a 

9. «78Sn0793. 



XxtmpleB. 19. 

1. 43S. 2. 47SO045. 8 . 16906000, 4. 1906700. 

6 . 11^800. 6 . 44374381. ,7. ISU. 8 . 88400. 

9. 3800. 10. 399733. IL 9486. 12. 8208. 


Sxamplea. 13. 

L 8m th« MaHipUoatiou THblei. 

2. 676. 8 . 8600. 4. 4684. 6 . 10000. 

6 . 1S644. 7. 61604. 8 . 631441. 9. 763876. 

10. 1 ( 8 ; 87 s 64 ; 186 ; 816 ; 813 ; 618 ; 729 { 1000 j 1331 ; 178S ; 

8197 j 8744 ; 3376 s 4098 ; 4913 ; 6833 ; 6860 ; 8000. 

IL 804367. 12. 1000000. 18. 679161439. 

14. 170063875. IS. 19303689. 16. 62913. 

Bxftmples. 14. 

1. 8105. 9. 76682. 8 . 871888. 4. 304166. 

8 . 18776 a. 66040. < 7. 1696. 8. 8832. 

9. 02080 10. 46138. 


Examples. 18. 


t 

188. 

2. 4817. 

8 . 3648, ram. 1. 

4. 

8333, reiu. 1. 

6 . 8676. 

0. 30048. 

7. 

80611, nm. 1 . 

8 . 6803, nm. 1. 

9. 11419, nm.S. 

10 . 

8469. 

0 

11. 80040. 

18. 

16666, Km 9. 

18. 

15067, MD. 1. 

14. 14667, nm. 8 . 

16. 

13166, nm. 4. 

16. 

641t nm. f. 

17. 6969, ram. 3. 

18. 

4640 

19. 

4809, rem. 8 . 

90 4313, nm. 5. 

21 . 

8006, nm. 8 . 

22 . 

8018, nm. 7. 

23. 10000, nm. I. 

14. 

8066, Km. 6 . 

18. 

3897, nn. 8 . 

20. (1)84S6L ( 8 ) 

3800. 


17. 

(») 4. «) 

8 . (3) 1. (4) leas. 

<B) 8 . 



n 


fomimii 


S8. 

7070, nm. 7. 

86 . 

S44(^ nm. 1. 80. 

3004, nm. a 

81. 

1917, nm, 4. 

88 . 

169, nm. 29. 88. 

11401, nm. 11 

84. 

407, nm. 80. 

86 . 

87, nm. 300. 88. 

48, nm. 101. 

87. 

180, nm. 189. 

88. 

483, nm. 110. 80. 

706, nm. 364. 

40. 

Ill, nm. 4543. 

41. 

3263, nm. 931. 48. 

1017, nm. 1668. 

48. 

S500, nm. 2316 


44. 6051, rem. 

5423. 

46 

114385, nm. 3351. 

46. 1260, nm. 

.639. 

47. 

IRSOO, nm. 10311. 

46. 15005, nm. 64720. 

48. 

1338, nm. 1105<)0. 

80. 423297, nm. 376<3l. 

61. 

240100, nm. 117400. 

88e 4S0, rem. 

114933. 

63. 

63261, nm. 6731363. 

84. 8426323113, nm. 75. 

65. 

938642^83^ rem 

.672. 

66 . 1499, nm. 

8 . 

67. 

S008| nm 4. 

68 . 

135, nm. 80. 86. 

621, nm. 89 

60. 

694| nm« 8, 

61 

45, nm. £64. 62. 

68 , nm. 366. 

63. 

44| nm« 3d7« 

64. 

234, rem. 641. 66. 

381, nm. 1664. 

60 

807. 67. 98 


68 . 635 timea. 

69. 18. 

70. 

8S9 Umw. 


71. 30116. 

72. 7674. 

78 

876 rupees. 


74. 366 de/a. 

76 13. 


t 

17<8(^ rem. 1. 

Examples. 16 

a. 2631(1 

a 

800R9, rep>. 1 

4. 

2668, rem. 2. 

6 . 

8841 nm. 5. 

6 . 

14067, nm. 1. 

7. 

4320, nm. 7. 

B. 

2207, rent. 7. 

9, 

8458, rem. 7. 

10 . 

527SI, nm, 6. 

11 . 

87263, nm. 4. 

19. 

10487, nm. a 

18. 

32198, nm. 10. 

14. 

49689, nm. la 

18 

66461, nm, a 

16. 

128850, nm. 7. 

17. 

455961, nm. 7. 

la 

840771 nm. 10. 

16. 

0) 1728394, nm 

Ij 

1162263 ; 864197, 

nm. 1 

; 891357, rem. 4 t 


576131, nm. 3 { 43in7 i 43SCdS, nm. 5 ; 384087, nm. 8 ; 
845878, nm. 8 ; 814153, nm. 6 1138060, nm. 0 ; 

865906, nm. 11 ; 140018, nm. 7 ; 830458, nm. 9 1 
110940^ nm. 5 {108310^ nm. 9 1 101043, nm. 15 | 

161988, r«m. 5} 171899^ nm. 9. 


8 ijusiuno 

(ft) 40S68016,; 88)01848, nm. 1} S0178007» nm. 8 :18140806 { 
18460671, rein. 4 j 11580147, rem. 1 f 10088003, rem. 8 i 
<067114, rem. 4 ; 8070403 1 7838780 | 8786336, rem. 10 : 
6808008, rem. 4 { 8764878, rem. 8 ; 6380868, rem. 10} 
6044001, rem. 14 ; 4747805, rem. 18 ; 4488667, rem. 4 ; 
4847680, rem. 10 t 408680), rem. 10. 

<fii) 408887160, rem 1 : 880818107 ; 846018680, rem. 1} 

107630664, rem. 1 1 161600053, rem. 3 ; 141003474, tern. 8 ; 
198466701, rem. 1; 100730380 ; 03766438, rem. 1 ; 

80786756, rem. 6 ; 88304588, rem. 0; 76073400, rem. 4 t 
70348737, rem. 8 » 66348681, rem. 6; 61788308, rem. 1 ; 
66007318 { 64860684, rem 0 | 61981606, rem. 7 | 

40888716, rem. 1. 


Xxomplne. IT. 


1. 

810. 

S. 

465 

8. 1036. 

4. 

8860. 

B. 

eo6o. 

6 . 

1864, 

7. 3316. 

0. 

16160. 

0. 

845. 

10. 

44616. 

IL 4568. 

18. 

37051. 

18. 

4688 end 3800. 


14. 6444 end 4666. 





Xzamplei. 18. 




L 

17479. 

8. 

887060. 

8. 

678840. 

4. 

138684. 

8. 

S44iea 

e. 

04076. 

7. 

8600400. 

8. 

601486. 

•s 

1833888. 

10. 

143478. 

11 

440048. 

18. 

8638006. 

18. 

80610076a 14. 

1890148681. 

16. 

3686. 

16. 

1646. 

n. 

4ceo. 

18 

sioa 

10. 

18886. 

80. 

880 a 

SI. 

18860. 

88. 

16686. 

88. 

80976. 

84. 

11088. 

SB. 

881718. 

86 . 

8080706. 

87. 

480168. 

80. 

418864a 

SO. 

8867510. 

30. 

86950. 

81. 

5566. 

88. 

81S8a 

88 

63176. 

84. 

4660. 

86. 

80176. 

80. 

1896. 

87. 

8086. 

88. 

7305. 

80. 

0400. 

40. 

106698, 

41. 

816886. 

48. 

606841. 

40. 

80IB16. 




■xOBB^lMk 19. 

L 30. S. 18. 8. 48. 4. 83. 8. 08. 

4. 8S(V MB. 84. V. 640^ rem. C. 878, reik. 80. 





istmt TO iXAimtt 


V 

9, 

786, ccm. 84. 

10. 

677, rem. 117. 

lU 

8936, tern. 168. 

18. 

19888, rem. 88. 

IS 

869, rem. 819. 

14. 

8067, rem. 994. 

16 

1418, rem. 188. 

16. 

389, rem. 4. 

17. 

34, rem. 68. 

18. 

89, ram 348, 

16. 

887, rem. 46. 

90. 

89, rem. 348. 

81. 

18, rem. 3486 

la. 

189, rem 88. 

98. 

167, rem. 48. 

84. 

183, rem. 67. 

96. 

38, rem« 1368. 

96. 

48, rem. 894. 

87. 

783, rem. 10748. 

98. 

188, rem. 693. 

99. 

9733, rem. 176. 

80. 

8716, rem. 187. 

81. 

76, rem. 3. 

89. 

937, rem. 4. 

88. 

S65, rem. 1. 

84. 

313, lem. SO. 

86. 

3310, reib. 19. 

86. 

8818, rem. 17. 

87. 

610, rem. 14. 

89. 

1103, rem. 16. 

89. 

SO, rem. 48. 

40. 

84, rem. 14. 

4L 

81, rem. 19. 

48. 

SO, rem. 81. 

48. 

16, rem. 34. 

44. 

81, rem. 89. 

48. 

108, rem. 68. 

49. 

67387, rem. 90. 

47. 

636C0, rem. 36. 

48. 

460998, rem. 78. 

. 40. 

17S97, rem. 936. 

60. 

6911, rem. 463. 

61. 

3082, rem. 8907. 







Examples. 90. 



1. 

14. a. 

6. 

8. 8. 

4. 

8. 6, 80. 

6. 

4, 7. 

31. 

8. 8. 

9. 

8. 10. 88. 

11 

4. la. 

14. 

18. 0. 

14. 

la 16. 460. 

16. 

14. 17. 

83. 

16. 85. 

19. 

200. 20. a 

81. 

(i) 4667. (ii) 

66748. 




88. 

(i) 4xl0<4-6x 104-6. 

• (ii) exl0*-i-6xl0*4-7xl0<t'6. 


(iU) 6xlO»-fBxlO*4-9xl04-l(iT) 7x10*4'8x10« + 9x104>1. 



Examples. 91. 



1. 

8. a. 3. 

8. IS. 

4. 

84. 6. 8. 

6. 

8. 7. 1. 

8. 18. 

9. 

)a 10. 6. 

3L 

81. la. 9. 


18. 16. 

14. 

19. 16. 4. 

16^16. 17. 1. 

18. 9. 

19. 

1. 90. . 8. 

8L 

4. 98. 8 

i 





KiKMlUneovs Xaetmplee. fiS. 

1. 

8846 X 

8088. 

8. 8811. 

4. 

oil. 6. 788. 

8. 

9001. 7. 

818. 

8. IL 

0. 

8791. 10. 17. 

IL 

1477. It. 

6364. 

18. 337R 

14. 

469801. 
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> >-• rt • • -1 


U. 400S3 tiDM, mou SI. It. OSt. 17. 176. 18. 8< 

18. 100 {63. aa 7tiaiM. 8L 1645. 88. 160043. 

88. 80. 84. 868 86. bl4600. 80. 90 and 106. 

87. S3;Mn. 88. 176013. 80. 180461. 8a 71S65. 

81. 616. 88. 134807. 83. 646 pica. 84. 818168864. 

86. S13S8U58. 80. 476 ra^MW. 87. A, 68 { B, 34 { 0, 42, 

88. Af 40 rup«M ; B, 30 rupaei: (7, '80 rnpeai. 80. 136 rapeai. 

40. IS^per nipae. 4L 60 Man ; 100 aaan. 43. 1600 ruptet. 

48. 6ya»n. 44. 10 yam ; 70 yean. 46. 60. 40. 8 p. ir, 

81. 82306 

>7466 reiu. 1 
3923 ram, 4 

09. (i) The mining flgurai from tba left in the dividend and 
quotient are letpeatively 

0,91 0.9| 7,91 ^ 

4,0/' 4, IJ’ 6,0l 5,1/* 

(il) 6 M6a7 or 8 96607 

4906 rem. I 4261 nm. I 

88. He oopied 196 iuetead of 191. 64. Divteor S3, quotient 916. 

Bxamplei. 83. 

1. 6940. a. 16644. 8. 1153980. 4. 00168a. 

. 8 . IIU 0. 812a. 7. 604a ,8. 830a. 

8. 00398f 10. 142080/1. It 683184p. 18, SS700p. 

18. ilSMj^ 14. 130394P 15. 0167p. 16. 7641p. 

ITC' 18066/). 18. lot piee { 082/) 10, 601 piee ; 10O3p. 

aO. 6)6 pioe; 1008/). 81. 74ia 83. 1638. 83. 631. 

84. 100 85. 8896. 88. 489. 87. 14400i. 

88. 4S00I. 89. 141801. SO. 6100(. 81. 4(»t. 

>8t. 6SS«. 83. ei7«. 34. 719*. 86. 8400<4. 

46. lOOtOOd 87. 16at800d 88. I0839d 88. 19186(1. 

40. 184904 4t STM 48 llTOii. 48. 1683(i 44. 960000^. 

48. S9Sei6f. 48. TSSIf. 47. tStOg. 48. 6768g. 

48. 389|f''' Sa 37 aiovna t 870 4spaso« j 666 fourpaoaai 
U. 41 atowM j 410 ^apa n aea j 810 faapinoai. 

88. 83oreina)8N4ipaiMai{8l8lDarpaBO« 




4m 

rm 90 axuniM 


68. 

19 baltoovm. 

64 

i. 166 thwepanm 68. 

B6. 

98914 hoU-pouft 

67 

’. 100 otoDgeft 

68. 

66. 

198 bookft 

60. 66 ohQdrexi. 

61. 



Exunples. £4. 


1. 

R68. la. 4p. 

8. 

R180. 60 . Ip 

8. 

4. 

Rsa Oo. 

6. 

R40. llo. Up, 

6. 

7. 

R167. 13a. 8p. 

8. 

R847. 4a. !p. 

6. 

10. 

R16. lOo. 

11. 

R69.'9a. 3p. 

18 

IS. 

R66. 6a. »p. 

14. 

R69. 13a. 

16. 

18. 

£1. 11*. id. 

17. 

£S9. 6*. 3/ 

18. 

19. 

£1. Of. 10<4i 

80. 

£ia 8*. 6^. 

at. 

92. 

£8. 7*. ed. 

83. 

£8. 5*. fid. 

24. 

26. 

16*. 9id; 

86. 

£49. 6*. 

27. 

as. 

£48. 16*. 

89. 

£9. 18*. 

80. 

81. 

R16. 

S9. 

R9 ea. 

88. 



Examplei £6. 


1. 

R1. llo. 9 pioe. 

a. 

R9. t4a. 1 pie*. 

8. 

4. 

R8. 9a. 8 pice. 

6. 

RS. 9*. 

6. 

7. 

R8. Ca 3p. 

8. 

R8. 14a. ep. 

9. 

10. 

R8S. ISa lOp. 

11. 

R82. 9*. 

12. 

18. 

RI888. , 

14. 

RI380riIa.4p. « 

15. 

16. 

R4867. la. 6p. 

17. 

R17776. 6a. lOp. 

18. 

19. 

£470. 19*. 

30. 

£1010. 6*. 9(i. 

21. 

39. 

£6748. 19*. Sd 

83. 

£486. IS*. 

84. 

86. 

£860. 6*. Hd. 

80. 

£1768. 17*. 9|<i 




Examples. £6. 


L 

R0.3a. 1 pioe. 

a. 

RL 18a. 3 pioe. 

8. 

4. 

R3. Ho. 9p. 

6. 

R39. 14a. 9p. 

8. 

7. 

Rl5.Sa.6p; 

6. 

13a. 9p. 

9. 

la 

R68.3a. 

IL 

R973. tSi. Up. 

18. 

18. 

£5.9/. 74. 

14. 

£13. l&ft 9d. 

15. 

16. 

£t lUBd 

17. 

£lSft3(A 

IS. 

19. 

RS.6i.Sp. 

R» 

Bft«x7^ 

£1. 


If 

MOOOf. 

ti89 ferthlnga^ 
SMb^gtn. 

R408. la. nj>. 
R67. ISa. Up. 
R5S. U ip. 
R48. Sa.' 6/>. 
RISO. 

£37. U 4d 

£). 

£4. 11*. lOd. 
£S8. 7i. 

£40. 10» 

15«. 


R3 la, 1 pioe, 
RS 16a. 

R62 ISu. 9/). 
R618. fa. 
R1978.14a. 7j>, 
£609. ti. id. 
£10103. Oft U 
£877. 17*. i^. 


R9. lOo. 8 pic*. 
il9. 4p. 

RIO. S'*. 10^ 
8a. 8p. 

£9a 18*. M. 
£11. lift 9|(4. 
RS. lift. Hjh 
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AmrnoiRio 


Sxamplei. ft7. 

1. Si. la. : R60 : R84. 5a. ; RM ; R108. Ilo. ; R118. 

2 it. ; £3. 61 . i £73. 6i. ; £12 ; £118 ; £141. 

3. £4 i £2 : R8 : R7. 8a. 4. RSO. 4a. ; RlU t R104. 

Examples. £2. 

1. RIO. lOi. 1 pice ; R17. Ho. 3 pioe ; R34. 13a, 1 piee. 

2. R4R. 14a. 6p. ; R6j. 7a. 9p. ; R8B. Oa. 6p. 

8. R430. 4i. Ip } R612. la. Up.', Re33.14a. 8p. 

4. £s0 161 . id. i £i02. lli. Zd. } £262 8i. Od. 

5. £SS6.18*. ; £308. 8«. 8d ; £756. Oi. 8i. 

6. £201.19f. 4ic{. i £363. lOf. 10i</.; £484. 14f. 9d. 

7. R47. 14a. 8 p'oe s R73 ; R57. 0«. S pice. 

8. R8S30. lOo. 2 R3239. 14a. 3p. { R3970. 11a. 

8. R6I06.18a. 4p. ; R6211. 5a. 8p. ] R7035. 

. 10. £1812. 16i. Zd ; £1SSB ; £»8Sa 
IL £4816. 13i. S|(4 : £3503. Ot. 9d. ; £20114. 6<. 3d. 

12. Rl. 140. 18. R1S6. 14. £10. Si. 94. 16. £37. 14i. Sd 

16. RB466. 18a. 17. £166. I7«. 6J. 18. R10031. 4a. 

Examples. 99. 

1. R75. 7a. 8 pice ; R181. Oa. 8 pica 

9k Raes. 7a. 2p. 2 R|S 6 . 7a. Spl 8 . Rl6l8.3a.6p. ; R8706. 

4. R6015. So. Op. ; R8490. 7a. 6 p 6 . £8836. 1 ^. 6 d 2 £420. 

8. £18765. 17f. 2 £4883. 81 . 3d 
7. £4934. lOf. Cfd. 2 £6488. 10*. 0|d. 
a. £77881 181 . 10 |d ; £8684. 18«. lO^el 
>. R8754. 2a.9p. 10. RIT99.18a. Op. 

Bxamplss. 9t. 

L R 8 , la. 1 pise 2. R4.18a. 8 pies. 8 . R7. 7a. 7p. 

4. Ria 180. 4p. 0. R18. 13s. Ip, 8. R6.15s. Ip, 

7. R16.6a. 8 p. 8. Ria la. lip. 8. £3.7a td. 

10. llaM U. £66. IB 1 .W IR £53,18*.7R 

12. £3.7i. tOd. 14. ARTald. 15. R9.Us.lCp. 

le, R8e.Ts.6p. 17. B146.1»k6p. It. R148.Us.lp. 



lasirm to kukplm 11- 

19. R41. 8a. 6p. 90. R1S8. Sa. 9p. 9L £8.1S«. 10^(2. 

tS. £55. 18<. 8|i 88. £47.7«. li<L 94. £4S0. U. Sid. 

88. Rl. Sj. 5p. 86. R3. 4a. Zp. 97. R5. ISa. 4p. 


88. 

RIS. 10a. 6p. 

99. 

£188. 16«. OH 80. 

£18. 18x lOd. 

81. 

8a. 9j». 82, 

10 anoM. 08. Sa, Sp. 


84. 3i, ed. 



Bxxmplex 31. 



L 

R13. 9i. 8^. 

8. 

R37. Oa. lOp. 

8. 

RS laa. Op. 

4. 

RIS. 7a. 4p. 

6. 

R40. lOo. lOp. 

a. 

R61. Oa. Ip. 

7. 

3a. 3p. 

8. 

RB. 8a. 8p. 

9. 

£43. 16«. Sd. 

10. 

£3i IS*. 8<i 

11. 

£5. Sf. Sid. 18. 

£3.0*. lid. 


Bxftmplea. 39. 


1. 

R6. la. Ip. 

8. 

R4.16a. 7p. or 8p. 

8. 

RI. 10a. 6p. 

4. 

R8. 4a. Op. 

6. 

R7.10a. 4p. 

6. 

R3. lOx 8p. 

7. 

RIO. 13a. lOp. 

S. 

RO. 8a. lOp. 

9. 

£5. 11«. 6d. Zf^ 

10. 

£4. 6i. lOd 

11. 

£tl. 10/. Sd. Zf. 

18. 

£4. lOf. Od. 

18. 

£8. 13«. U if. 


14. £1 18/. Od. \f. 


15. 

RS04. lla., roio. 

Zp. 

16. R143. 8a. 

9p., 

rtm. 88p. 

17. 

Res. 83. Sp., rem. 16p. IB. R9S. 18a. 

ip$ 

ram. 060p, 

19. 

£14.10/. 6d, i«m. 6dL 80. £187. 16/ 

. 8d., 

ren. 830d. 



Examples. 33. 




1. 

0. 2. 

15. 

3. 84. 

4. 

81. 


6. 

56. 

6. 

88, rem. R8 

. lla. 

6p. 

7. 

81, 

rero. 

R3. 7x 4p. 

8. 

40, r«m. R3 

. lx 1 

Zp. 

6. 

Zif rem* 

£18. 4r.7d. 

10. 

108, ie>u. £8. 5f. 

6dL 

IL 

57. 


12. 

184. 

13. 

30a 

14* 

3180. 

16. 

7 daya 

1& 

ica 




Examples. 

34. 




1. 

1102320 gr. 


2. 170880 gr. 


8. 

81927 gr. 


4. 

165000 gr. 


6. 3]0306gr. 


6. 

41865 gr. 


7. 

1 lb. 4 oa. 6 

dwk 

81 gr. 

a 

1 lb 

6 ox 

11 dwX 19 


9. 101b.O«M.lS<i«rt4gr. 10. 17 lb. 4 ox 6 dwt. 16 gr. 

IL 8 lb. 3 cx 0 dwt S9 gr. 18. 8 lb. 0 ox 8 d«t. 9gr. 

18. 84 lb. 6 ox 8 dvi.48 gr. U. 8 ox ledvt. 8t gr. 

16. 8 lb. 6 ox 14 dwb 8 gr« 
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10, 1 lb. 4 01. 8 dirt, 8 gr,: 8 lb. 0 oib 1 d«i 8 gr.} 

116 lb. 0 01.19 iwi. 16 gr. 

17. 6 01. 8 dwi. 16 gr. ; 90. 18. 4 lb. 0 oi. 

10. SdvtlSgr. 80. 84. 

Exftfllplei. S5. 

1. 4386810 dr. 8. 1818580 dr. & SOOBSOSdr. 

4. 5a6!08ldr. 6. 1840061 dr. 6. 81186 dr. 

7. 1 ton 14 owt. 8 qr. U lb. 3 ot. 15 dr. 0. 4 ewt 1 qr. 6 lb. 4 oi. 
9. 18 lb. 6000 gr. 10. 03775 tout 10 owt Oqr. 88 lb. 6000 gr. 

11. 88 lb. 1 01. 6 dr. 13. 14 ovL 3 qr. 86 Ib. 8 oi. 

15. 11 ton* 0 ewt. 3 qr. 4 lb. 14. 81b. 4 01.6 dr. 

18. 6 ton* 8 ewt 8 qr. 18 Ih. 

16. 8 ton* 15 ewt 0 qr. 8 lb. 15 oi. 14 dr. ; 84 ton* It ewt 8 qr. 
14 lb 8 M. : 189 ton* 6 owt 8 qr. 19 lb. 10 oi. 8 dr. 

117. 1 owt 8 qr. 97 lb 6 01. ; 500. 18. 3 ton* 1 ewt 8qr. 11 lb 8 oi 

16, 8 owt 8 qr. 8 lb 80. 768. 

21. A pound ot feitben b bMiior bj 1840 gnioo. 

98. 175 lb Troy. 

SxAmplet. 

I. 8140 kinohi* I 10175 toll*. 2. 

8. 4796 fcanohu ; 59)5 tolas, ' 4. 

6. 8888 kaneha* j 8880 tola*. 6. 

7, 1 isd. 38 *Mrd 14 ob 8. 

0. 18 md. IS BOOT'4 3 eb 10. 

11. 31 md. 13 seen 13 ob. 18. 

18. 81 md. IS seen 1 oh 1 kaneba. 

15. 7 md. 31 seer* 10 ob. 8 kanehai. 

16. 1 md. llaeer* Oob 3 kanohss; 6 md. 88 aoer*8 ob Skaooha* ; 
'SW md. 11 eeer* 8 ob 8 ksnobae. 

17. 39 seers 1 ob. j 85. 18. 595 md. 8 seen 8 ob 

16. I eoer 9 kanobas. 80. 64a 8L 189001. 22. 75.' 


M. 

6148 kanobai; 8060 tolas. 
6116 kanohaa ;,77S0 tolas, 
7010 kanehas ; 8800 toU*. 

1 md. 19 toon 1 ob I kaneba. 
81 md. 10 seer*. 

41 md. 13 seers 7 ob 
14, 4 md. 87 seer* 13 eb 


L 4500111. 

8. ,168656 In. 


SxaapUl. 

t. 89600iit a 
6L tOOSSOin. 7. 


91. 

1930801b. 
811018 In. 


4. 880180 In. 
a 76Sb. 


AnwiM to 9Xk1mM 
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0. 1110 is. 10. 1467 in. IL 1M678 Id. IS. 48176610. 

15. £8 po. S jrd. U. 86 po. 4 >d. 16. 10 po. S jA. 1 ft. 6 in. 

16. 86 po. 3 jd. 1 ft 6 in. 17. 6 po. 1 yd. 10 Id. 

18. 1 mi. 36 po. 6 yd. 1 ft 10. 1 mL 1 (nr. 0 po. 4 yd. 6 in. 

90. 1 mi. i far. 4 po. S ft 6 in. 9L 6 po. 10 in. 

*99. 1 mi. 7 fur. 6 po. 1 ft. 98.* 8 mi 0 fur. S4 po. 3 yd. S ft 8iu. 

24. 1ft mi 4 far. S8 po. S ft 6 in. 


L 

S08O8 «q. in. 

Examples 39. 
9. 4704480 eq. in. 

8. 

792716800 eq. in. 

4. 

8OS60792OO iq. 

to. 6. 

47368438 sq. in. 

e. 

80760240 ■q.iii. 

7. 

7680004 8q. In. 

8. 

187698 eq. in. 

0. 

800106 iq. In. 

10. 

800384 eq. in, 

IL 

17846220 eq. in. 

19 

28638732 eq. in. 

IS. 

12 sq. po. 8 yd 

14 

24 eq. po. 14 yd. 

16. 

88 kq. po. 8 yd. 


16. 

33 eq. po. 1 yd. 6 ft. 108 in. 



17. 

1 ae. 8 ro. 18 po. 19 yd. 4 ft 72 

in* 


la 

7 ae. 3 ro. 10 po. 8 yd. 4 ft 72 { 

in* 


10. 

2 ae, 23 po. 8 yd. 2 ft 36 in. 



90. 

2 ae. 2 po 25 yd 3 ft 72 in. 



91. 

5 eq. yd. 6 ft 34 in. 98. 

2 sq 

pa* S ft. 04 in* 

93. 

89 eq. po. 6 yd. 7 ft 62 in. 24. 

1 ao* 

S ro* 11 pa 28 yd. M in* 

95. 

4895848^1 in. 90. 

4B40} sq. }d. 


Examples. 30. 

1. 139063 eu. in. ; 326592 oa. in. ; ft&9372 Cu. in. ; 749498 on. in. ; 

933120 eu. in. ; 1819584 eu. in. , 

9. S ea. yd. 17 ft 768 in. •, SI eu. yd. 4 ft 966 in. 

• Examples. 40. 

1. 404gi1U 9. 2616 gills 8. 1504 gilU 4. 1896 gdU. 

ft 9844 gills ft 18176 gills 7. 169744 gills 8. 6043S gills 

e. 4SS088gms 10. 81g»U.lqt 

IL 1 Imrrel 28 gall. 3 qt 1 gtfl. 19. 8 larreli 34 gall. 1 qt 

19. 6 b^mb 0 gall 8 qt VgOL 14. 1 qa 8 bos 8^1 |^L 8 qt 

39. 6biisSpk.8qtl]A 19. 1 Imt 8 qr. 1 bos 1 pk. 1 galL.l qt 
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Attncitie 


17. 4 iMta 1 lb. I qr. 11»|. 8 pk. 1 qt I pt 1 gm. 
19. a51b.lTolr. 19. 8800 lb. Avoir. 


1 . 

4. 

9. 

e. 

19. 

L 

4. 

7. 


I. 

4. 


Examples. 41. 

Jwaaiw. a. earsooMo. a. 16 I 8000 .. 0 . 

1 hr. S3 min. so teo. 6. 1 ds. 8 hr. SO min. 8 im. 

1 ds. 3 hr. 46 mio. 40 ••(>. 7. 1 wk. 4 da. 18 hr. 46 min. 40 lec. 

1*1* 10. S44, IL 577. 

989. 19. BSl. 14. ThniwUy. 16. Wndnetday, 

Examples. 49. 

*«S47*. 2. 866M8*. 9. 1890000*. 

1*.6'. 40*. 6. 10*. 82'. 86*. 9. 1 rt. gls. 96*. 40 -. 

1 rt. gla 47*. 86*. 8. 8 rt gis. 4*. SO*. 84*. 

Examples. 43. 

94000. 9. 104 IWRU 3 quires 8 ihests. 9. 43*. 

Examples. 44. 

16S0OO m. 6. 612809 m. 

Ulsoellaneous Examples. 43. 

a. R19.13a.6p. 9. WeO.UTiA 

Rl3.3a. 9. 8028^ 

18834. 10. 105 psreels, 80 -msh rsm, 

!!• 14. RI88. lla. 9p. 

iWS. 14a. ^ { R348. fa. 8p. 

.. 19. EUUIU 

aa. 6f.8d: 

* as. 6 see. 


1 . eisoo. 

4. 479 ml. 8 for. 6. 

7. la.4p. 8. li.9{d.8. 

11. 93. 13. 1990. 19. 

16. RI8. IBo. 6p. 16. 

18. R80a 18a. 9p, 
at R3784. 9a. 9p. 

98. 86 yp, 8 mo, 7 ds. 34. isd 

896a 97. 8 ft 7 in. 98. 4196. 
R88.lla.Slp. at £66. is«.6d. 88. 


90. 

84. 

88 . 

49. 

48. 


£80. 0«. I id. 
ISO lb. 89. 

tt. 48. 

6ft4la.47. 


86. £68. 18t.4(l 96. 
16 yr. 4 mo. 9 da. 4a 
18 sssra 44. 5 md. 


99., R83.18a. 

17. 98. &687.10a. 
104. 97. «. 

4*. OA 41. 8f. SA 

46. 8 nio. 18 las. 


Erldsy 



ijrswBM fo BXAmii 17 

49# 53 lioun. 50. 192000 milw p«t no. 61. 68, 52. 10. 

55. 3 yd. 54. R8.3<i. 66. 11098. 66. 4407 ttmw. 

57. IdOOa 68. R3745. 59. 41 yd. 4 in. 60. 88 yz. 13 vk. 4 dt. 


Sxamplef. 40. 


1 . 

84. 



2s 44. 


& 

6 a. 

4. 

Recelrei £13. 

13s. 

9d. 



5. 

Rl, 7a. 3p. 




Examples. 

47. 



L 

Gains R2. 8 <<. 

8 . 

R2I 

. la. 6 p, 

3. 

R30. 

4. R7. ISO. 

5. 

R30. 7a.- 6 p. 

6 . 

Rl. 

lOa. 3p. 

7. 

9p. 

8 . 4d 

9. 

£ 1 . Is. 

10 . 

24 qr. 

IL 

8 i. 4J. p«r juris 

18. 

Rl. 6 ( 1 . per lb. 


13. 

Osiin IS# 

. Cd 

14 

. 4d 

16. 

(i) Rl. 8a. ; ({{] 

1 Al. 

3a. 








Examples. 

48. 



1. 

4a, 2p. 3. 

£1. 

4t, 

3« T5ri. 

4. 

RO. 6s. 

6. 2 f. ad 

6 . 

8*. 3d 7. 

id. 


8. • 6 seen. 9. 

91b. 

10. 2s. 6d 


Example*. 49. 

1. .1, RS3.6>i. : ^.R18. lu. Op. 

2. A, £12. C*. 74(1.: Ji, £16. 0*. 

8. The two gAt R34. 3«. If. each ; the mt R22. 44. 4p. each. 

4. Each man, R20. 4<>. Op. ; each vontan, R26. 40. ^ 

5. A, R16 Oi. lOp. : B, R13. 6a. tOp. ; C, R9. 9a. lOp. 

6. A, RU8. 13a. 3p. ; B, R106. 13a. Sp. 0, RIOS. 13a. 3p, 

7. £40 

Examples. SO. 

1. Bor, Ria 6a. 4p. ; girl, RO. 3a. Sp. 

>8. .d**shareapRld. Oi. 6p. ; £*s«RlO. 6a. 4p. ; C^-R6. 3a. 8p, 

8. Eaefa itiaa, RIS. 8a.; eeeh woman, KB. 4a, ; eash bop, R8. Sa, 
4. A, £9. 14t. 9d. : B, £». It. 3d.; C, £1. 13<. 7^ 

6. One gate £9. 3f. Od } ai^ the other two, £9. 11*. lO^di eaoh. 
0. d, RI6.16a. Sp. ( St gfl 8a. Bp. 

j. a a.—B * 
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■xamples. Si. 

, 1. IS. % 10. 8. 18. 4. 18, 

5. 11 rnpe«, 88 baU-nipeei, 44 qoutampaai. 0. 88. 

7. 40 ihUUngt, 81 lixpenow. 

6* 88 «ight«nQa plM«a and 37 fooMona pieoa. 

Bzampl6i. SS. 

1, R8. 7a.ap. 8. RIO. So. 

8. The pria« of a hone la R75. So,, of a eow, RS6. 8a. 
and of a aheep, R5. 6a. 

4. A mark^Hxd. j a galden^la. llfd.; a ronbloiOa. l|(i 


8. 

R38. 4a. 9f. 










Examples. S3. 



L 

8, 8. 

2. 

8, B, 9. 

8. 

2, 8, 4, 

9. 

A 

9,3,4,6,ia 

8. 

S, 8,4, 

11. e. 

8,11. 

7. 

8,3, 6, 

la 

8. 

8, 4. 

'8. 

None. 

10. 

6. 

11. 

2.3, 4, 

8» 

11. 18. 

8,8,4,8,9,11. 

18. 

3, B. 

14. 

8. 

16. 

8,4, 6, 

8. 

10. 10. 

2,4, B, 8. la 

17. 

8,9. 

18. 

3, 11. 

19. 

8, 3. 


20. 

2, 8, B, 9, la 

81. 

7. , 

28. 

11. 

23. 

13. 


8A 

7,11,18. 

85. 

11. 

26. 

7,18. 

27. 

None. 


28. 

7,11,13. 

89. 

6, IS. 

30. 

6, 18. 

81. 

^18,3a 

32. 

None. 


83. 

2{1. 

34. 1:7; 

8. 

86. 

8717. .86. 

1, 6. 3. 




Examples. 54. 

1 


1. 

2», 

8. 

2».8. 

3. 

8.8*. 

4 2*8. 8. 

3*. 

6. 

S». 

7; 

8«.3. 

8. 

2.8*. 

9. 8*.7. 10. 

2*. 

II. 

S*.8. 

18. 

81U. 

IS. 

8*.ll. 

14 Sf.6* 16. 

2*.3». 

16.' 

2«.ll. 

17. 

8».t3. 

18. 

2*3*. 

19. 3*.6.11. 20. 

6*. 

21. 

8*37. 

22. 

84.61.7. 

23. 

S*.3». 

24. £*.0.11. 86. 

2*B*. 

26. 

8.5*,7a. 

27. 

2».8*.8. 


2So 8>7elSe S8a 

2».3* 

SO. 

S«A.&*.S3.2!9. 

8L Prima 

82. 38. 

3*. 

84. 

rrinie. 

36. 

Prime. 

86. 

Prime. 

87. FffWSS. 

8*.83. 

89. 

Prime. 

40. 

Prime. 

41. 

11*.S1. 

48. 8.13*. 48. 

17.269. 

44. 

Prime. 

46. 

83.81. 

46. 

Prime. 

47. 13.608. 48. 

11.163. 

49. 

prime. 

sa 

89.47. 

6L 

la 

82. 11. 88. 

11. 

64^ 

^7. ' 

66. 

6,7. 

86. 

ep*6.18, 84 
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L S. S. 8. 

7. 81. s. n 

18. 5. 14. 7. 


Bxamplea. 8S. 

a 6. 4. 4. 

0. a 10. 5. 
15. a 16. 17. 

at 4. it u. 
' aa sa 


a 4. a 7. 

11 . la la a 
17. la la a 
aa a aa a 
87. 85. aa ta 


10. la ao. 75. 

86. No eommon hetor. 


Bx4mpl9i. 66. 


1. 

4a 

a 

2. 

8. 

4. 

a 

18. 

8. 

so. 

6 . 

124. 

7. 

101. 

a 

143. 

0 . 

877. 

10. 

7. 

11. 

isa 

18. 

26. 

18. 

19. 

14. 

18. 

16. 

sa 

16. 

sa 

17. 

8a 

18. 

113. 

10. 

173. 

20. 

147. 

2L 

881. 

88. 

8. 

88. 

67. 

84. 

837. 

86. 

sia 

86. 

SSI. 

87. 

16. 

28. 

1686. 

. SO. 

267. 

80. 

6. 

3L 

No. 

88. 

Tet. 

83. 

No. 

84. 


36. 

No. 

86. 

No. 

87. 

Ym. 

38. 

T«. 

80. 

No. 

40. 

87. 

41. 

37. 

43. 

83. 

43. 

17. 

4a 

3. 

46. 

6. 

46. 

3. 

47. 

63. 

4a 

17. 

40. 

57. 

60. 

a 

6L 

8. • 

68. 

RI. 4«i. 


63. 

id. 

6a 

9 ft. 8 in. 


66. 

Half crown. 



66. 

la 

87. 

32. 

6a 

No. 

60. 

180 gallons. 

80. 

1 tola. 


4 

61. 

7, 13, 

11. 


aa 

17, 11, 41. 


66. 365 and 525. 


Exampleir 67. 


L 

a 

2. 6, 3. 30. 

4. 

35. 

8. 

80. 

6. 

la 

7. 48. ’ 8. 78. 

0. 

8. 

10. 

4a 

IL 

66. 

12. 12. 13. 90. 

la 

60. 

16. 

42 

16. 

36. 

17 . 7488. 18. 259488. 

re. 

670 

20. 

28374. 

31. 

B7087. 

22. 75009). 

23. 

41177. 

84. 

784877. 

25. 

96678. 

26. 169137. 

27. 

188615. 

80' 

2672700, 

20. 

2310. 

39. 2376. 

81. 

R5S6a 

18a. 


sa 

64. 

sa 390. 






I 

1 H. 

Bxamploa. 

86. 




1. 

4a 

a 48. 3. 780, 

a 

86. 

6. 

2520 

a 

1630. 

7. 88060. a 36a 

0 . 

1890 

la 

7660. 

IL 

7800. 

la ua la 84ia 

la 

7980 

16. 

792 

16. 

8670 

17. 88816a 18. 0889010. 

40140 

80. 

ML 



ABiminno 




83. sm 88. 16sa 84. 1080% 

86. 189. 87. 369. 88. 141. 

80. £189. 81. 14 mfa. 88. 90 mUaa. 

84. 677. 85. £3879886% 86. 78 yards. 

Examples. 89. 

1. IMandlOS. 8. 108 and 144 i 144 and ISO, or 108 and 180. 


8. 

222 and 289, 

or S69 hJxA S06a 


4. 

420 and 480. 

6. 

221 and 293. 


6. 

1999 

1 and 996. 7. 

d and i 

mm. 

8. 

997920 and 103680. 

9. 

S73i 

14 nd 35? 

. 10. 

21,35, 

77. 

11. 

A iiy two of 1 

tho following a 

1 Tinmb^rH, 3575 and 1001. 


13. 

62. 14. 

S0160. 

16. 

S.'V or 7 or 

i. 17. 

91 or: 

rorl3 

18. 

84 or a, 4, 7, 

IS, 21. 

19. 

i(». 


20. 

181. 


21. 

319 and 377. 


22. 

878. 


28. 

3466. 


84. 

9600. 


86. 

99679. 

26. 

7, 14d 

; 35, 2F 

87. 

23704843 ; 8143. 









Examples. 

00. 




1. 

^iil- a. 




3. (a) 


iV* 

6. 

4ir. 6. 

2?. 7t 

! leer. 

8. 6a. 

9. 9i 

. 10. 

7 m. 

U. 

8>. 18. 

10 in. 

13. 

/•d. 

14. 

3 pice. 

15. 

3 cwt. 

17. 

] 60 yd. 18. 

6 oh. 

10. 

9bq. 

in. 80. 

Tib. 

’ 21. 

6a. 

83. 

9a. 83. 

Itt 

24. 

id. 

86. 

18 min 

i. 




Bzamplex 

61 




1. 

2 i 6 1 U 11 

; 8 j 13. 



2. 

6;4}3 

}8s8 

;5. 

8. 

18 {24 f 27} 

30 ;^81; 

SS;1 


4. 

8 s 4 } 18 } 10 5 

7. 

6. 

16 : SO: SI } 

10 si. 

6. 

4. 

7. 

S8. 8. 

2. 

0. S4. 

18. 

4. 17. 8. 

18. 

19. 

iV 

80. 

iV >1. 




Examples. 68. 

1. ViViViV. 9. VjViWjWiW. 

8 . 4. lliVIsllsmiHittiWt'm 

B. UiUiHiHiSI' «. 9. Iililil. 


81. 23751% 

86. 9326% 

89. 1296 aq. in. 
83. 131 yd. 9 in. 






AlfWM fO IEA10UI 



81 




Xxamplat. 

63, 





1. 

i. 

2 . 

i. 

S. 

i- 

4. 

!• 

6. 

{. 


a. 

!• 

7 . 

A 

4* 

8. 

t. 

9. 

I- 

10. 

h 


11. 


12 . 

|. 

18. 

I- 



16. 

A 

4< 


18. 


17 . 

i* 

IS. 

A 

4* 

19. 

A' 

SO. 

i. 





Bzamplea. 

64. 





L 

1- 

2. ». 

8. 

A 

i8r 

4 . 

A. 

1 

$. |. 

•8. 


7. 

if 

8. A- 

9. 


10 . 


IL {. 

18. 

»• 

18. 

A* 

14. A 

16. 

!! 

18. 

iif 

. 17. tfj. 

18. 

if 

19. 


20. ??. 

21. 

if 

22. 

1 

23. \l 

24. 

■ if 

86. 


28. If. 

27. 

1 

28. 

Vi 

\ 29. if 

80. 

A'*.. 

8L 

iJ. 

32. 1 

33. 

H 

34 . 


85. \i. 






XxamploB. 

6.1. 





1. 

i. 

2. 

3. 


4. 

A 

f 

6 

■ A. 

6. 

A- • 

7. 

A* 


9. 

i- 

10. 

V* 

IL 

• A* 

12. 

?. 




SxampleA. 

06. 









3 . 

sv. 


4. 

{!. 





7. 

Vd*. 

8. 

40t 

ftO * 


9. 

inoi 
•41 • 

10. 


11 . 

•AV 

. 18. 

iig». 

13. 

VA 

14. 


16. 

•li’. 

10. 

US' 

,17. 

?SS8- 

18. 

7A*. 

19. 

A04i 

ADI * 

20. 

4U0 

99 * 




Bzamploa. 

67. 





1. 

3{. 

2. 

2}. 

3. 

4i. 


4 . 


6. 


8. 

33 . 

7. 

0. 

8. 

6*. 


9 . 

»A. 

10. 

s. 

IL. 

2U- 

12. 

4. 

13. 

3J. 


.14. 

4^?. 

16. 

1 

341. 

18. 


17. 

2AV 

18. 

7*. 


19. 

58S.< 

20. 

7. 

21. 

28U 

. 22. 

329. 

23. 

1013 

A 

24. 

10. 

26. 

4S5. 

28 

2i- 

27. 


28. 

ii 

10^5- 

29. 

11. 

80. 

4.1??. 




Examplea 

68. 





1. 

A.i 

0 < 

sV A* 

1 

(■ I 

C.i8 

4. 

4 4 A 

Aft 1f» If- 

6. 

•S' V 

fll e. itt 


lit. 7 

'• 1 

i, II. It. 8. 

it. n. »• 

9. 

iU AV 

10 . 

AAi< aS^ 


XL i8l.l»rVUg. 

12. 

AV AAi Alb* 

ISL 

It. Ih ll 



18* If A* At 



U,li,xV 10. ’Aff.fSS.faiVr 17- U.vVfl.iV 

10. IBf 2S> ill Soi gS- 10. ^V> iff! iVo IS*. 

20. aSf.SS2S.B22l.i(2}M2;i aL |S8.228. sas> t3&. iSS. 

M. Ill, 48f. 1*A. iV«. -A**. 28- tV.fg> g88«. mIU* il8s. 

24. ||» Vi?. Vi*! i2> ir . 25. SHBi aVijVi gTio. g^W> gVga- 

ae. 15. V*". 85.15.81. 27 . H8. A^i. AV HI. tVi. HI 

Examples. 69. 

L 5. 2. i««. a. 18. 4. 28. 6. {. 6. {|. 

B. It gnstsgl, 28 least 0. 2 1 I 

10. II greatest, H least 11. 2{ greatest, | least 


12. 

greatebti lea^t. 

13. ,V 

greatoBt^ least. 


14. 

4» 1fl ff* 1®* 

iVt A* 

10. 

H> h }• 


17. 

Vi35iV- 18. 


19. 

HI. 

m.sf. 

20. 

if iBi 81. 

HI. n. i.xV 

22. 


A* 


Examples. 70. 





I. 

2}. 2. 1|. 8. 

5* 4. 8. 

2^' 

0. 

ni 

7. 

1. 8. 7A' 9. 

If. 10. 8. 

11. 

V,. 

12. 

iflV* 

18. 

JAV 14. 11*,. 

18. 18H- 

16. 

Hi 

17. 


18. 

Ws- 19. A"s. 

20. 4tV». ' 

aL 

Sli 

22. 


23. 

itifg. 24. 4A. 

25. SHI. 

20. 

Hli- 

27. 


28. 

9. 29. 34Hj. 

80. ‘2A*,\,. 


1 




Examples. 71. 

1. 7{. 2. 14|. 8. 12^;,. 4. 16j^ 6. 23}. 

6. 29l|. 7.^ 5|. 8. 4lA. 9. lO}!}. 1^ HgV 

11. 1485. la.* 11}. 18. 19051.* 14. 34|}. 16. 13}. 

16. 31,V . 17. O70iS. 18. 154}. 19. 17H5. 20. 

iL RS9. 90. 6||A 22 £7. 17i. O^d. 

28. IB yd, S ft 9|f is. 24. 12 lb. 1 os, S,V dr. 

^6. 21 os. 0 dvt lO} gr. ‘'26. 20 hr. 24 min. 33]8 see. 

Examples 72. 

1* !• 2. "ff, 2 4. 6. V Bl* 0* T» 

7/ gV' «. A. -9. * 10. ii* 11. H. !»• U 

18; }. 14. A. IB. H- IB. A* ^7. H, 12 tV 


imriRs fo axAxnifl 

19. ,»!• 20. 1|. SL ,^.22. ii}.93. IH' 
9S. -fg. 2a. 27. i 28. f. 89. Vr. 


Example!. 73. 


L 

3i. 

2. 

SjV 

3. 

8*. 

4. 

5|. 

. 3. 

B*. 

6. 

»1*7' 

7. 

eu. 

8. 

A 

8A. 

9. 

8|. 

10. 

HI' 

IL 

ii* 

12. 

5H. 

13. 

*U' 

14. 

eu 

16. 

3||. 

18. 


17. 

loH. 

1&. 

«iVa. 

19. 

8*. 

80. 

ni' 

21. 

n- 

22. 

6j. 

23. 

®A* 

24. 

»*• 

86. 

8J. 

28. 

ISf. 

27. 

mi 

88. 

10*. 

89. 

1*. 

30. 

®»V' 

31. 

8U' 

32. 


33. 

311' 

34. 

*A. 

86. 

9k. 

38. 

a- 

87. 

mi 

38. 

u.v 

39. 


40. 

1 

41. 

RIO . 

IS. u 

42. 

R8 

. IS. 

91 

43. R4.4.: 

32. 

44. 

£10. 

9 . 

45. 

£5 

. 13 . 10,V 

48. 6; 

rd.5| 

in. 


Examples 74 


1. 

*1 

2. 

7. 

3. 

Bf 

4. 

8?. 

6. 6i. 

8. 

19|. 

7. 

lOl 

8. 

300. 

9. 

3|' 

10. 10^. 

11. 

s^i. 

12. 

23|. 

13. 

1851 

14. 

60^ 

16. 195. 

18. 

«A. 

17. 

18^. 

18. 

47S. 

19. 

eef. 

SO. 100*. 

21. 

33*. 

22. 

82i 

23. 

338}. 

24. 

196f 

26. S13. 

28. 

1S242. 

27. 

487f. 

28. 

177 J. 

29. 

S8/*. 80. S8U. 

81. 

\e^^f 


32. 

44^51. 


88. 

899^*. 

34. 

386*. 



36.. 

S2999*Vs' 

88. 

8190}. 

87. 

209,Vo 

f* 


88. 

6399H. 


89. 

£1 .18.nf 

40. 

£4.9 

.7*. 


41. 

R50.7 . 

2j. 

42. 

A49. 4.5}. 

43. 

ift.4 

. 6 . 


44. 

£38.7. 

2f 

46. 

S 07 d. 8 ft< 

48. 

8 md. 

4 seei 

^ 14 ch. 




47. 

6toa9}eirt. 




Examples 76. 



1. 

I 

8. 

A' 

a. 

A* 

4. 

f 

6. *. * 

8. 


7. 

lit* 

8. 

win* 

9. 

*• 

10. iff,. 

IL 

iHf 

12. 

rlr 

18. 

ifr 

14. 

ill' 

W. '‘fll*. 

18. 

T*rt* 

17. 

1|. 

IS. 

A* 

19. 

*• 

80. If 

21. 

If 

22. 

A 


28. 

Nk* 

24. 

A- 

26. 4S|. 

26. 

12|f 

27. 


28. 

<11* 

29. 

U|{| 

sa lOAft. 


SS 

24. 6*. 

80. HI' 



Aftmocnio 



•I.: «A- 

8S. Rl.S.e^ 
t>8. lO^A- 

42. US^^. 

48. R38.'6.e^,. 
4B. £3.10.11^}. 


88. S6l|}. 88. 

80. R8.8.7iV 

89. 80. 40. 

43. RS.O.OJ. 
46. A6.4.S)|. 


tiH. 84. 122. 

87. £l.n.O||. 
lOSf. 4L 48)1 

44. R1.4.0,V 
47. ;t8.n. 6). 


ExftmpUa. 78. 


1. 

!• a. 

u 

a. |. 

1 

A* 

5. 

4i. 

e. 

iVo' 

7. 

|. 8. 

A. 

0. f. 

10. 

3^. 

IL 

11. 

12.* 


18. 

32*. 

14. 

S6|. 

16. 

3. 

16. 

14|. 

17. 

10. 

IB. 

8. 

18. 

S8A- 

20. 

16*. 

21. 

9). 

23. 

8. 

24. 

*1 

25. 

35. 

28. 

8. 

27. 

mi 

2S. 

18f. 

29. 

40J. 

80. 

286)^ 

31. 


82. 

2*. 

33. 

31*. 

84. 

u. 

35. 

A* 

36. 

iV 

37. 

28. 

3S. 

894. 


Examples. 77. 

1, 1386 in. 2. 8074 in. 3. 5742 in. 4. 7782 in. 

5. 9702 in. 6. 39582 in. 7. 673303 in. 6. 874428 sq. in. 

8. 509658 iq. in. 10. 1]369ie'aq. in. IL 1028956 sq. In. 

12. 1920996 gq. in. 18. 696646q8 sq. in. 11 4033699560 eq. in. 


Examples. 78. 


1. 

11< 

2. 

:(• 


3. 

1. 

4. 

1*. 


6. 

H- 

6. 

11 

7. 

3. 


8 . 

2|. 

9. 

It*!- 


10. 


11. 

f 

12. 

\l 


13. 

Ill- 

14. 

8?. 


16. 

mi 

16. 

B*. 

17. 

mi 

18. 

H- 

19. 

H- 


20. 


21. 

A* 

22. 

!*■ 


93. 

«A. 

24. 

S.% 

• 

26. 

16. 

26. 

SI- 

27. 

lA 


28. 

A- 

28. 

93*. 

30. 

The {otDier 





E: 

xamplea. 

78. 





1 

Ail- 


a. 

A: 

*i- 

8 . 

tIt • 

il 

4. 

A 

{8. 

8. 

*;sa 


6. 

A: 

10*. 

7. 

* i 409*. 

8. 


i4l. 

9. 

*; 187*. 

r 

10. 

Hi 

63. 

IL 


1. 

12. 

i mi 

18. 

Sin. 

A 


14. 

*1 


18. 

1 OiStt. 45 we. 


•t 



Mlfoelianeoru Szamplei. 80. 


L 6f S. li. 8. 5(. 4. ^ 

7. 19^t. 8. |. 8. £4.10.5i. 

11. 850 lb. 19. RISSO. 18. £6a 
16. i 17. 10. f. 9d. 

83. ii. 24. as. 86. }. 

88. £7Sa 98. 16«. ao^ 28 milea. 

89. 8, e, 3,2 : 24 kingi in all. 33. 34. 

86. 6 timea, 37. 86. 27 boun. 

41. 13 } 17. 49. 36. 


8. ’fif. 6. 5* 

10. RB40.6.10^ 

14. 4^x3^. 16. |. 

9L i. 99. ^g. 
97. R60. 

31. 400in^hei. 

34. lil. 86. if. 
88. si. 40. 810' 






Examples. 

81. 





1. 

I. 

9. 

I.V 

8 . 

3 ;. 

4. 

IS. 

6. 

A. 

6. 

sA 

7. 

IIS 

8. 

4iV 

8. 

A- 

10. 

t 

11. 

3 . 

19. 

3 . 

18. 

6jV 

14. 

fl9A- 

16. 

17. 

16. 

m 

17. 

4*. 

18. 

f . 

19. 

iu\ 

20. 


9L 

18. 

99. 


23. 

1 

24. 

lii- 





Examples. 

88. 





1. 


a. 1 }. 

8. A. 

4. Si!?}. 

6. : 

25}. 

6 . 

15} 

7. 


8. 

8iVA- 

8. 

4»V 

10. 

i 

11 . 

»• 

12. 

iV. 

13. 

4A. 













0 


Examples 

83. 





1. 


8. 

i 

a 

iVi- 

4. 

6. 

6. 

1. 

e. 

Ill- 

7. 

If 

8. 


8. 

u* 

10. 

A* 

11. 

1 

12. 

A* 

13. 

9A- 

14. 


16. 

2. 

16. 


17. 

22}. 

la 

}• 

18. 

8. 

90. 


91. 

22}. 

92. 

!!• 

aa 

sli. 

24. 

13. 


Examples. * 84. 

$ 

1. 3. 8. 3}. 3. i*eV 4. 3f. 6. 91}. 6. ]|. 

7. IS. 8. 7/f. 8. 7^s‘ 10. if. 11. 4}*!. la. WA> 

13. 4||. 14. 1. 15. }}. 16. IS}. 17. 4||t. 18. 1^. 

Examples. 83. ■ ^ 

LI. 1 . U. ' 8 . 7 jV O. 6 ^ 1 . B. VA* ' 

6. 8,tt. 7. 9. 8AV-iHi. 10.,na. 



86 




Aamufio 




IL 

7S. 

18. 


1& 4*. 

14. 

52. 

16. 6}i, 

le. 

12/^ 

17. 

I. 

18. la 

19. 

UV 

80. M. 

81. 

1. 

28. 

s^ 









Bxample*. 

A 

96. 




1. 

A* 

a. 

2. 

8. 2. 

4. i,VM. 

6. 

S|. 

6. 


7. 

1. 

8. 14,’i. 

0. fS 

I* 

10. 

U- 

11. 


18. 

s?. 

18. 8. 

14. 

16. 

678A. 

16. 

49. 

17.' 

8nV* 

18. 1|2. 

19. 5}. 

SO. 

BsVA- 

81. 

lA 

as. 

f. 

83. 1. 

84. 4. 


86. 

1 

86. 

1. 

87. 

A' 

s8. AVf 

SO. 84M. 

80. 

lOM. 

SI. 


38. 

222. 

33. ai 

34. 

86. 

8i:. 




Ezamplos. 

97. 




1. 

m.io 

.4. 

a. 

Rl.10.8. 3.' 

Rl. 14a. 


. 4- 

R8.0. 

8. 

6. 

R1.3.6 

6. 

7a, 6p, 

1 


7. 

£33.16. 4. 

8. 

£53. 10*. 

9. 

£29. 14*. 


10. 

RT0.9 

. 4. 

11. 

R1. 12.1 

a IS. 

Rl.S 

.8. 


18. 

£11.5 

. 9/j. 

14. 

£3a 8*. 

10. 

6*. Sii. 


le. 

R68.6 

. 10}. 

17. 

R19.9. 

9i 18. 

19*. 6iVA 


18. 

£15.10 

>.8}. 

80. 

R284.2 

. 6,V. 81. 

£22. 

14. : 

HU’ 

88. 

4 owt 8 

; qr« S4 lb* 12 ' 

ML. 

83. 

343 yd, 

. ift 

10| in. 

84. 

25 min. 

25^\i90o 2So 

2 pk. la galL 83. 

Rt46.. 

11. 

11. 

87. 

Rl.O. 

5}. 

88. 

R122.3 

.a 89. 

£7 . 19.10|. 

SO. 

£28. 1 

•9H> 

8L 

R31. 8 . 

6,",. 82. 

10*. llf|(4 


33. 

i2fl. oaip. 

84. 

£3.8.7}. 36. 

16*. loid 


86. 

R8.5. 

u. 

87. 

RU. 6.0K2. 88. 

£3 .18 . SSMl* 

36. 

of R6. 11 ( 1 . 

,|ofR7., R|. 

40. 

£14.15.2 

% 

4L 

R8.9. 

4*. 

42. 

.R6.5.92. 43. 

R217. 

16. 

e. 

44. 

181. oka 










Bzamplea 

99. 




1. 

3|. a. 

9J. 

8. 

8,V 4. 

7}. 6. 

7H. 

6. 

7|- 

7. 

8. 

Si. 

0. 

MI. 10. 

III. IL 

m 

18 i 

MV 

18. 

A lA. 

ita. 18. 

MV 10. 

tV W* 

III- 

18 . 

•tlv 

10. 

!»• 

80. 

sSIll. 

au avA 33. 

a- 

aa 


84. 

4 


86.' 

42ft. 

86. 82|t. 87. 

MV 

88. 







axswBia to Kavrum 


S7 

20. 


8a 

.V- 

81. 


88. 

88. 

84. 

i* 

86. 

^fi¬ 

80. 


87. 

itif 

SB. 

.3ti‘ 

89. 


40. 

ll 

4L 


48. 

88,V 

48. 

9. 

44. 

ftz' 

45. 

m- 

40. 

A* 

47. 

•A* 

46. 

A* 

49. 

U- 

60. 


61. 

Isio- 

68. 

i. . 

63. 

I. 




UlscellAiieoiia Bxtmplei. 89. 

4. 1000,9938. 

6. Vertical col ait) ni :^1392, 1181^ 1008, 1138« 

HoriiooUl rowe S197, 1845, 1777. 

The Orand total is 5819. 

17. (0 487, rem. ns. (n) 154, ram. S. (it!) 1585, ram. 338. 

Ijooal Talaa (i) 400, (ii) 100, (iii) 1000. 

18. (i) 188, Tern. 4. (U) 175, ram. 6. (iii) 393, ram, 111. 

10. (i) 384673103. (llul^ply the nambar by 1000 and aabiraol 

the tmmber from the product thaa obUioad.) ^ 

(U) 98083558. (Multiply tba number by 1000 and subtract 
twice the number from the product.) 

(iii) 8847685. (Multiply the number by 10000 and subtract 
3 times the number from the product.) 

SO. (i) 1683, ram. 36, (il) 378, rem. 947. 

(iii) 189, rem. 8885. [see 4rt. 58 (6) i] 

81. (i) 239 ID the Ist line au<U119 in the 8nd. 

(U) 6f441 in the first Une and 9634 in the 8nd. 

89. 67. 23. Dividend 83, 84 and the divisor 6. S4t No< 

96. £366234. 15s. ; £7. 9s. Id, rem. 6s. lid ; 

100 time^ rem. £4. ISs. 

96. 8 lb. 18 os. 15^11 dr. 27. 4494 haU-crawns. 

90. Tuesday. 81. 816800 pice ; R4950. 

69. dp £161.14s. 8d ; B, £154. 6s. 6d ; C, £133. 3i. Id 

83. d, RIO, ^p iUO and (?, R80. 34. 5. 86. 41. 

66, 80 men received ISo. each, 190 raeeiTed lOo. each and 
840 received 9|a. each and total of men *480, 87. Yea. 

4L 348 and 5989. 49. 187;874, 4U| 04^, 686» 888,969. 

48. 691 divisor, 943 qiKCtieut. 44. Bach man may get a ma^ 
mum wages of Be. 3f> and la that case the oumter of men 
In ^e lit factory k 91 and that in the 8nd factory Is 95 
or each man may get 9y« or lip. and in that case the nnmhor 



Aan mww 


«6 

of men in the let feotoiy are 671 and 649 reepeetivelf 
and there in the Snd factory are 716 and 666 respeetiYely. 

46. S77S0. 46. £10. I0«. 49. a) i ; (li) I S (tu) l> 

49. (i) I, (II) VV' 90. IM.^ S 86j*( and 66 reepeeUTely. 

61. The fraetioiu irith the lowest common denominator are C|ft, 
♦Ut itii ftSi reeneotiTely, JJ, IS. U> U* iV 

amnged Id the dMc^ndiDg order of magDiUi<l6e 

«2, liV 8Se \\n 67e 9e 88. V^iV 80. 1* 60. 600a 

6L The frectioue are {| | and A {O. I) reapectiTely. 

66. £128. 8i. 94 66. Day 12$ ; night ll^ 67. 2}. 

68, 1178. 66. R8. 6a. 4p. ; R12. 8a. ; A12. 6a. 

70. i;7.2.U. 7L R3. )3a. 8|p. 72. 194.1124 

,78. i:i.l3.7J. 74. e,%ft. 76. R122. 13.9. 

76. ;CS.9s. 77. Rl. 6a. 78. 76. f 80. 

81. 1|1,. 82. ,V 83. ip. Bi. R786862. 86. K3.4.'6. 

86. vV 87. 78 oa. 88. 12 lb. A^oir. 86. j},. 

Sxamples. 00. 

1. -3. 2. 2-01. 8. -07. 4. -IOC. 6/ -0008. 0. •000009. 

7. 12 04008 8. *013006. 6. *00010001. 10. 100*608. 

11. 6*566. 12. 8'4S6 13. 7*0306. U. *01203. 16. 8 uiiita, A. 
16. 3 hundieda 8 nuitsi 17. iSgt laSov* 

18. 6 unite, ii^gg. 19. xgggi,i igslffee- 80. 3 unite, dg. 

31. 8 units, 6 hundreds, 8 ten thousands. 

32, 8 nnits, 3 tens, ^Sg, ig^g, iglgg* 

28. 70, *7 ; 7000, *007. 24. 290, 2*9 ; 29000, *029. 

26. 2, *02 i 200, *0002. 28. *2, *002 ; 20, <10002. 

27. 34, •34 j 8400, *0034. 28. 70*3, *703 ; 7030, 00708. 

20. 10'03, *1003 j 1003, '001003. 30. *07, *0007 ; 7, *000007. 

SL 392, 392 ; 39200,-0393. 82. 234*6, 2*346 ; 23160, *02346 

88. SOOOO, 300 } 3000000, 3. 34. 1232, 12-38 ; 183200, •1232. 

85. *1. 86. 01. 37. 35 j 70*6 ; 40. 86. *26 ; *06 ; *3. 

89. 111*11. 40. 360*7^ 41. 1*00246. 42. *001476. 

Sxmmplei. M. 

'•I* ®* A*Vi' 8* A* 9* I* 8. »Vo‘ 

e. ,*. ^ 7 . gli. 9. A. 8. ||. 10. «. 



11 . 

vw* 

18. 

w. 

1 ft 

1- 

14 

A* 

1 ft 


16. 


17. 

18. 


10 . 

w*?. ao. 


at 


82. 

7*. 

28. 

8 |. 

24 

1 !. 

26. 

S 4 V 

86. 


27. 


28. 


20. 


75^5* 

8L 

12*»„. 

32. 

11 A* 83. 


34. 

86b 

liiiVIAio* 

86. 

ISiVA* 87. 

•7. 

38. 

•9. 

39. 

12. 

40. 

2*4. 

4L 

003. 

42. 

■0725. 43. 

*•0320. 

44. 

■09. 

45. 

1*3345. 

46. 

*002. 

47. 

200*03. 48. 

•m. 

48. 

-0135. 60. 

7XM79. 


11 . 

IB. 

18. 


L 

B. 

8 . 

13. 

16. 

16. 


Ezamplea. 93 

iO-m. 2. 37*479. 3. 43*31. 4. 80*33. 6. 1038411.^ 

1. 7. 10. 8. 9099009. 9. 14*53302. 10. & ^ 

1000. 12. 417-11157. IS. 069*2981. 14. 657466M 


7.32*131. 
41*4819 luiii. 


18. R347-23478. 

19. 332*475 ft. 


7*084. 

62*05. 


Examples. 03 

2. 1*9711. 8. 1*09923. 
6. 204-103. 7. *000375. 


7*5354623. 10. 342*617. 11. *7. 


R7-0001. 

696-162. 

126*471. 


14. £-99949. 

17. 83*9583. 

20. b/3*14159. 


17. £747*0199. 
20. 41*307 in. 


4. 199-70334. 
8. *0118766. 

la. 2*063. 

16. 9*86-109. 

16. 1909*25318. 
21. By 2*7183. 


Examples. 94. 

L *8. a. 1*5. S. *03. 4. ‘04. 6. *001. 

e. *012. 7. *0025. 8. S-08. 8. *3. 10. 10. 

U. -0001. 12. ‘6. 

Examples 93. 

L 74-52. 2. 36-2. 3. ‘13446. 4. 6006. 

6 . *001024. 8. *000324. 7. 28*00028. 8. 2456*8884. 

0. 40*804. 10. 30*228. IL 1*62023. 12. 0003125. 

IS. 4264014. 14. & U. *58. 16. 8. 17. 216*32. 

1& 689*12. 19. *00006. SO. *0000423. SL *00003738028. 

IS. ‘810. S8. *0001. 84 *82008. 88. 3*6. 

Se. 3091*7407. S7. 1200*11; 88. *006. SO. '1344610080. 


so 


A 


^ V < < t .* 


80. 46’63S86CO. 8L 19*625. 88. *016625. 8}. *00006. 

84. 6*16. 86. 1*681. 86. 1. 87. •00000016^ 

^ 88. 6401. 80. *00081. 40. 67*6. 4L 68*9675. 

49. 6*607865. 48. 7*6867. 44. 90*0(^. 45. 481*66875. 

Sxamplet. 98, 

1. 6*1. a. 1*6. 8. *9. 4. 1*36. 6. 4*6. 

a. '41. 7. *06. 8. *05. 8. 18. 10. 7. 

IL 640. 19. 180. 18. 50. 14. 70. 16. 10. 

16. 100. 17. *01. 18. loa 10. looa ^O. 8. 


Xzftmplei. 07. 


L 

1*87. 

a. 

1*972. 

8. 

1*2. 

4. 

*00043. 

5. 

1*09. 

e. 

*0000479. 

7. 

*000086375. 

8. 

103. 

0. 

*000008. 

10. 

17*186. 

U. 

*0000^00212, 

19. 

*0588. 

*18. 

1*84788... 14. 

*00009... 

16. 

2*49367... 

16. 

*00040... 


*00008... 

18. 

3*71428... 

19. 

1*30686... 

20. 

■01900... 

* 

■00003... 

93. 

2*0626. 

98. 

*46626. 

94. 

*004857... 

96. 


26. 

12*181818...97. 

2-29375. 

28. 

■000640.M 

88. 

*650. 

30. 

■001888... 

81. 

31*26. 

89. 

S58'£5. 

89. 

•84. 

84. 

8632. 

85. 

1200, 

86. 

640. • 

87. 

*002. 

88. 

•374. 

89, 

20. 

40. 

801000a 

4L 

68600. 

49. 

58070. 

48. 

3598. 

44. ' 

18132. 

46. 

17600. 

46. 

1*4. 

47. 

760000. 

48 

■007858. 

40. 

188*18518...60. 6*80838...6L 

33*33383... 

58. 

*08366... 


58. *02380... 54. *00650... 66. 33057861*83966... 

58. 83'83S80. 57. 9*58904... 58. -01616...50. 350. 

50. 758. OL 8-633333... 58. 6*3126. 63. *000098.^ 

54. 38714*885714... 65. 6688*571488... 65. 1161*76. 

57. 1145*883833... 68. *018181... 68. *021488... 

70. 377*777777... 7L *5. 79. *86. 78. *76. 74. *185. 

75. *375. 75. 1*4376. 77. 3-09376. 78. 9-876. 

70. aftS. 80. 8*68. 81. *83333... 89. ‘18666... 

88. *88571... 84. *87878... 86. *69880... 80. 1'44444... 

87. 7*16181... 88. 6*33338... 80.^ 10'8448S...»a 58’41688 m. 

81. *.8, *76, 91. *6, *416^ 1787... 
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9S. ‘65, *6333..., * 6 S 6 . 94. *876,‘3136,'8187... 

98. '44,'4333..., *35. 88 . '7777..., *7148..., *«, 

87. ‘0S16. 88 . '1188. 88 . 3*136. 100, 1. 

Xxamplei. 08. 

1. *961; 108*76. 8. *03 ; 73*12. & *004 | *4. 4. *84 ; 8. 

6 . *006 2 1-8. 6 . *12 ; 7*3. 7. *0001) •0& 8 . *09 ; 11764*8. 

8 . -03 i 1-& 10. >06 i 180. 11. '06 ; 14a 13. ‘088 ] 1*6. 

Xxamjftet. 00. 

L * 8 . 8 . 8. 8 . ‘27. 4. *000186, 8 . 18Sie'876. 

8 . 1*01. * 8 . 8 . 61*00. 8 . *0085. 10. 8*26. IL 851*8. 

Examples. 100. 

L Non-t«rittinating. 2. Tarmiriktiiig. 8 . N*T. 4. T, 

6 . N-T. 8 . N-T. 7. N-T. 8 . N-T. 9. N-T. 

10 . N-T. 11 . T. la. T. 18. T. 14. T. 

15. N-T. 18. 3, 6 , 7, 9; 11,12,13,14,16,17,18, 19. 


Examples. 101. 


L 

•i 

2 . - 6 . 8 . 

'tl4286. 4. 1 * 16 . 

6 . 

1*16. ' 

6 . 

1-638461. 

7. ‘46. 8 . 

1606 . 8 . 'if. 

10 . 

3*630766. 

IL 

11 634761. 

12 . 

* 046 . 

18. 

3-f80004. 

14. 

•2086. 

16. 3*8646154. 16. 7*4si. 

17. 

5-685714. 

18. 

10-676924. 

18. 7*15. 

20. 9-6428571. 

21 . 

1 * 06196 . 


23. 13-9li3076&. 23. 4*603ft7U2&. 24. S*45&809f. 26. 5ld. 
28. -6 27. 6&7142&. 28. VlH. 29. *i260&4. 

80. 4*6. 31. *i6. 83. *oil 83. -oAil 34. * 06016 . 

36. 'OdOOli. 88 . 8106. 37. 313^14286. 

88 . -6589235294U764t. 89. 9'i<»263167894736B42. 

40. ■6369565217391301347826. 41. 10*66l 42. *699906. 

43. 2-607696. 44. 2*657146. 45. 27*61. 46. 2*61 

47. 7 6695652173913043478286. 48. 16*tl4S86.48. 6*676926. 

60. 642-657146. 61. * 86 . 62. *000f6. 

Examples. 100. 

L *284634. 2. 2476t. 8. *878td. . 4. *23464. 

6. -OOlisL 8. *1234526. 7. *1284is6. 8. *1234562^ 

8. -8444444, *^2424, *2678676. 
la *1620202020206, *1634234284234, *678537853766. 



Aimnnvjo 


u. -Tfet. la. ‘TW, ‘TSJ. is. 'so^t, •7et& 

14. •07d78t, ‘77f77t, 006121 16. 286886, •18^416, *026286. 

le. *4331 •t876, •t286. 17. *77^77771, *18484244, *84128721 

18. 3-4444444, *2688866, *1431231. 18. 3*4044,'7646, *8111. 

20. *4432326, *7478721 *l403206. 





E: 

xamples., 103. 




1. 

a. 

1*1* 

8. f 

4. 

\l 8* 

A* i*A* 

7. 

tl 

8. 

AV 

0. 

i6f6a. 

10. 

litOB* 

u. 

i/A/ob* 

12. 

llB* 

13. 

3^"j[. 

14. 

3»S. 

18. 

7,V,. 

la. 

BlgJn. 

17. 

III 

18. 


19. 


80. 


21. 

sA^ob* 

22. 

I'a* 

as. 

ffio* 

24. 

6?3. 

26. 

Tia- 

28. 

Ifll* 

27. 

i1?t» 

28. 

iViV 

29. 

sAv 

30. 

taVoV* 

3L 

Ab* 

82. 

ilSi> 

88. 

V. 

34. 

\l 

36. 

Vfl^. 

36. 

SI 

87. 


38. 

166. 

30. 

VA** 

40. 

•vw* 

41. 


42. 

v«v. 

43. 

V.W 

44. 

i3888'. 

46. 

w. 

40. 


47. 


^8. 


63. 

•1. 

64. 

*368. 

66. 

1-7. 

68. 

•001. 

67. 

•3 

68. 

4. 

69. 

4. 

60. 

10. 




Examples. 104. 


1. 3*76, 2. -7964. a. 11-094. 4. 8*48^86. 6. 4-826t. 


0 . 

l-03l3d3290l 

7. 2-8&t6. 

8. 

8-98. 9. 10*348. 

10. 

8-002. IL 

*1049183t. 12. 8*3^6851 13. 19'17230i2l 

14. 

•oodseosl 

16. Ult9Jt.‘ 10. 

1*723612716. 17. 9. 

18. 

8-87266. 

19. 7e-013848488724e6. 

20. 4. 

81. 

Il-B97t944. 

22. 8*6842687441. 

83. 

02*466^84686536734. 

84. 

37861 

28. 30t77046. 

20. 

*39489560607776. 

27. 

•6iiooi. 

28. 3*38766. 

aa. 

2-472676. 80. 6*76626. 

81. 

*89i6. 

32. 6-3461 

83. 

8*46449334122601. 

84. 

*4614. 

35. 3*89636296. 

80. 

*7161605349724, 

87. 

3*6442286331. 

38. *1236786. 

30. 

771*0783127884. 

40. 

20*82361986. 



$ 



Examples. 105. 


, L 

*004. 

a. 1*186. 3. : 

1*338842... 4. *16. 


8. *1688419786. 6. 81*684. 7. *6. B. 108-5618. 

0. 2838-682388... 10. 1*818141... IL 2‘7M933.. 

11. *7687144. 1& *836938... 14. *08481681 16. e»44&f. 



AMnmi *0 miiRiia SS 

Xxftmplec. 166. 

1. 675. a. •oti. - 8. S6. 

6* AVIft or *5048... 6. SU. 7. 6. & ‘08481 

10. ■^80951 IL -580626... IS. 11344-6. 

U. or *28868... 18. 088-C01. 

ExamplM. lOT. 

L 6 jnm. S. 8 pleh 8. 1| piM. 4. 4 pt«b 
5. 18 piei. 6. 4«. 7. 14i. 8. It. 

9. 16t. 10. &lt. U. 1878‘8p. IS. 4*6p. 

18. SSi(i 14. 3 - 67 . 10. 30p. le. S0S-4f. 

17. 1680-8p. 18. 83-11 10. 1603*84 OL SO. 78803 In. 

SI. R7.6a. 8'4p. Si. £3.7t. 83. R8. Oa. 864p. 

S4. R8. 6a. 7-6p. 20. £ 2 . I6t. S-4ii 36. 12a. ll‘6Sp. 

S7. R34. 4a. 3‘84p. 28. 1 ft 1'824 io, 88. 4 ewt 8 qr. 80-16 lb 
80. 120.8 Op. 8L R6. 12a. 8p. 8X R18. 6a. 16p. * 

88. R4. 9(1. 1-Sp. 84. Rl5. la. 80. R8. ISa. 10-464|t 

80. 16t. 6-912(1 87. li. 0-09376dl 38. 8-7(1 

88. RS. 8a. 67p. 40. £4. 18t. 84 4L It. 7-1204 

43. 10 lud. 13 e«tn 4*84 ch. 43. 1 ton 8 ewt 1 qr. 8 llx 

44. 8 po. 8 yd. 1 ft 3-9376 in. 40. 88 br. 18 min. 4*876 im. 

46. R7.18a. 47 St. 3-04ll 48. R113. 7a. 48. R7.18a. 

00. £168. ft. 0-664 01. R68.8a. l-8p. 02. R16. 2a. 4p. 

•8. R3. 14a. 04. R17. la. 6p. 00. R4.15a. 3-691p. 

86 . £1. 3t. 0)4 07. 12t. 1)4 OB. £34.14t. 679lll 

80. li of R3. 8a., 026 of RIOO. 10a., -si of R5 8a. 

80. 3i of 14, -256 nf It., 0034 of £1. BL R4. Ifo. 2*^. 

eS. 2-toll 63. B|?)4. 64. 16t. 60. R6S. 2a. 0-8866S<^. 

86 , 1 ton 17 ewt 2 qr. 4 lb. 67. 6 md. 08. i4 

Bumplec. 168. 

L R17-859375. S. £8-7978lft. 8. 4-46428871 tom. 

4. l-4S04ftiui. 6. -77l597id». 6. £4099. 7. 776. 

& 3-640620. 9. 6-33S04li. lO. 8-0. IL 1*1B1 

IS. 7S1870. 18. im 14. 3-80. U. O^i. 

/. 0. 4.-9 

9 


4. 5. 

9. sa 
18. 6. 
16. 88-i. 



•4 


18. 7*13958$. 17. 1-004S011...18. 7-036. 10. -850878. 

80. ‘751875, 81. ‘SiiL 88. -dlCWMS... 88. ‘481S8S... 

84. ‘678481... 26. 1*06876. 80. 1-045136. 87. 1046918... 

88. ‘4^60216. 89. 16 064376. 80. ‘009i4S85t. 8L *S604l6. 

88. -66. 33. *303$. 34. *75.^6633B6. 86. -Ot 86. ’171$96. 

87. *3$. 88. *0108339... 89. *0$3461$. 40. *388. 

Mlioellaneous Examples. 109. 

1. The of 8 is ; of 7, 

а. ‘00f6;yi?(. 8. *7$; 3)16. 4. *000888. 6. ‘369. 

б. ftSSB. llii.8p. 7. ItonlOovt. 3 qr. 3 lb. 8. ‘60$. 

9. fiOOOa 10. *6968. IL 64*09,49*3, 1*3. 18. 1580640. 

18. 8000 time*. 14. 89 timee | 1*676 gsllooi over. 

18. 81 timee j rem. S-08. 16. *6. 17. 1608-04(1 1& 7*059 tone. 

19. 8*671875 lb. 20. £33. It. lid 81. 4*866. 88. *00684... in 

' 23. 46/d. 8-1818 fl 84. 1142 {‘064 Id. 86. ‘8096. 

86. 61-649206. 87. 448*68993016. S8. 8. 89. 6000. 

Sa *16, 8L R8.9ii. 6p. 88. RSlOOa 83. 9 6087... 

84. 4*6 lb. greater. 36. 16*1 jreat*. 86. 86 min. 84 eee. 

87. 9«.6d 88. R30,R30. 89. d,£3e;R,£18:C, £4. 40. $. 

Bxamp,''ea. 110. 

L R'18 : R*1876. 8. R-Sl; R81S6. 8. R‘37 ; R*3760. 

4. R'6a ; R‘6876. 8. R'9S ; R-9375. 8. R-080 ; R*0806. 

7. R-096 ; R*0860. 6. R*041 ; R'0418. 9. R'06B } R-06S0. 


10. 

R*0&7; R*057S. 

IL 

R-SiS. 

18. 

R‘6S0. 

18. 

R'718. 

14. 

R-796. 

16. 

R-8e4. 

10. 

R‘994. 

17. 

R*e927. 

18. 

Roota 

19. 

R-8698. 

80. 

R'8078. 8L 

RI4*8891 


Sxamples. til. 

1. R*016e86. a. R-0S08$. 8. R*03126. 4. R*036468$. 

8. R*041$. 8. R*048B76. 7. RO6S08& 8. R'07S9ie. 

9. R‘1468i 10. SitOmih. IL R'8S1S6. 

18. R‘6ei48a$. 18. Rl‘9t. 14. R'984S79. 

i6. R*994791$. 18. ft48SI8e8$. 17. R19-981876 



BsamplAt. IM. 

1. £*15. S. £*<5. S. £*8. 4. £'4. 

5. £-55. 6. 7. £*65. 8. £*85. 

8. £-S86. 10. £*375. lU £*475. 18. £'5S8. 

18. £-002. 14. £-003. ^ 15. £*005. 10. £*006. 

17. £-007. 16. £-009. , * 19. £*01. 80. £*011. 

81. £*015 } £-016. 82. £*016 ; £-010. 23. £*0SI ; £-028. 

84. £-083 ; £*084. 86. £-026 ; £-026. 80. £'031-; £038. 

87. £038 i £039. 88. £013 ; £-044. 20. £*206 : £-806. 

80. £-316; £*316. 31. £'467 ; £ 468. 88. £*675 ; £*676. 

88. £*780 ] £*780. 84. £*988 ; £-989. 85. £-944 ; £-945. 

86. £*907 ; £-998. 87. £5-827 ; £5*827. 89. £20036 ; £20086, 
80. £16*039 : £1604. 40. £18*948 ; £18*949. 

Bxamplea. 113. 

L £*6125. a. £*20625. 8. £*33225. 4. £*64376. < 

6. £-418375. 0. £'509375. 7. £621676. 8. £616626. 

8. £-1677088. 10. £69541^ IL £l-31979lft. 

18. £10-1652061 13. £23*6814681 14. £30*4677091 

15. £16*646670. 19- £1*85417. 17. £2-31771. 

19. £4-30729. 19. £5-18125. 80. £3-43488. 

8L £1069376. 88. £1^69063. 88. £2064792. 

84. £26-04313. 

Example!. 114. 

L 7aS{i2. 8. 11«. 3|4i 8. 2*. 7d 4. Of. S|(i 

5. £4. If. 9. £6. Sf. lO^d 7. £10. 4f. 4^ 

& £11. 17t. 3]d 9. £1. 18f. IQ^d 10. £14.12f. ll|d 

11. £20.161. 6K la* £6.14«. 8d 18. £3. Of. K 

14. £6. 31. Std 15. £10. 7fc 6d. 18. £8. lOf. 4id 

■zmmplea. 113. 

1. 300018A 8. 456409/. 8. 80008M^. 4. 4343797/. 

3. 930007/. 9. 069909/. 7. 206046B/. 9. 734689^. 

9. 74860S1/. la TMBOd IL OSlTOd 18. ISHOSd 


ASIRHUBTIC 





Examples. 

119. 


L 

76000 1 76. 

2. 

80000; 30. 

& 

610000, 610. 

. 4. 

378400. 

6. 

736000 

6. 

•6207. 

7. 

7386. 

e. 

8-oia 

9. 

9-000. 

10. 

*03407. 

IL 

*009063. 

18. 

6-88. 

18. 

19-31. 

14. 

■08. 

16. 

*01. 

16. 

78*07. 

17. 

6*39. 

16. 

6. 

19. 

3. 

20. 

6. 

21. 

1-864. 

21. 

*0S4. 

28. 

6*401. 

24. 

8817. 

26. 

9353. 

26. 

•810. 

27. 

3*14 ft. 

28. 

■07 ft. 

29. 

•01 ft. 

80. 

3408500 ; 80067000. 

81. 

(1) 4 j {«) 3-9 

5 (8) 8-93. 

82. 

89. 

83. 

180. 84. 

949. 

36. -009. 

86. 

■009 j *9. 

87. 

*003 ; *03. 

88. 

R(663±*005). 89. 

£;627±-005). 

40. 

(8*471 *006} in. 


4L 

(60-08 fOOO) cm. 

42. 

(S4-80t'006}lb. 


43. 

(86-03±-006) tona 

44. 

(1) *0000016. 



46. 

(i) *17 mL 

46. 

R-se. 

47. 

£16'] 88. 

49. 

6 99 yd. 

48. 

*143. 

50. 

S'141&9. 

6L 

97-674 in.: ‘0016 in 


62. lO’Ol eomot to th« secoxid deeinul place. 

63. S'SeatidS’SS. 64. ji-OlB) Id. 

65. The mult 414'97 ii liable tc an error of ± *43. 


56. Seeand decimal place ; 4'66 instead of 4'61 ; yea 

Examples. IIT. 


1. 

1-0S13. 

2. 

76'014. 

3. -3949. 

4. 

1*11. 

6. 

2 -oa 

6. 

1-60. 

7. l-SS. 

8. 

i-96a 

9. 

1167. 

10. 

*96687. 

It 1-41089. 

12. 

■93768. 

18. 

•90978. 

14. 

-909. 

16. -633. 

16. 

*189. 




Examples. 118. 



1. 

1-14986. 

2. 

IDSOile 

8. -86714. 

4. 

•99S38. 


Examples. 119. 

fThe aoiwen siren are correct to the requirei namber of' 
deotnal places)* 

1 . V20t. 


2. d'lM 


a. -0077. 


4. 1180-B. 



lanma TO miirui 97 


6. 

189-79. 

6. 

942 a 

7. 7-706. 

6. 293. 

9. 

-33800. 

10. 

83-91754. 

IL 99-9. 

12. -1433. 

19. 

-84999. 

14. 

-04169. 

16. 10297. 

16. 1-113. 

17. 

8-6978. 

18. 

831. 

19. S8,938,OCO,COO. 20. 1-918. 

2L 

-344. 

22. 

1230. 

26. 12-31. 

24. -118. 

26. 

193-7205. 

29. 

b30-13S3>. 

27. 8231-91. 

28. 107S4S. 

29. 

1081101-71. 


80. -0099. 

SL. -00785. 

82. 

-881. 

33. 

23207. * 

34. -91336. 

86. 271. 




Ezamploa. 13a 


L 

-092. 


2. 1-898. 

8. 

£0-888. 

4. 

•140. 


6. 8011. 

6. 

1-626. 




Ezamploa. 121. 


1. 

i of Rl. 

2. 

tofRl. 

8. iofRl. 

4. iofRl. 

8. 

,V of ftl. 

6. 

of Rl. 

7. iof£l. 

8. iof£l. 

9. 

^ of £1. 

10. 

i of £1. 

IL ior£l. 

12. V|0f£1> 

13. 

} of 1 md. 

14. 

i oi 1 nid. 15* ^ of 1 iad< 

. 16. of 1 md. 

17. 

Jff of 1 m<L 18. 

f jo of 1 lod. 19. i of 9o. 

20. iof9i. 

21. 

4 of 6<i« 

23. 

iV of 61 I. 

23* 5 of la* Op. 

24. i of la. ep. 

26. 

^ of h%, 9p. 

29. jV of 10 . ep. 

27. i of S4 6d 

20. 

i of 2f. 6J. 

29. i ofifii. ed 

80. ,^oOfS4 9d 


Examplot. 133. 

L R1900. 2. £843. 15>. 8. R49. Ba. 4. £9. Si. 

6. R6. 13a. 9p, 0. £1875. I6i. 7. R3S7. ISa. 

8. £548.6i. 9. RS623.9if. 10. £4. 111. 8<{. 

11. R400. 18a. 9p. 12. £48. 15i. 13. R886.9a. 

14. £341. 91. 9ii. 16. R453. Uo. 9p. 16. £8. Ui. 6d. 

17. R747. 5a. 3p. 18. £173a ISi. 19. RSSm 18a. Op. 

20. £8008. 7f. 4d. 21. R4894. 8a. 8p. 22. £851. I6f. 

88. R7033. 7aSj>. 24. £45531. lU.Sd 26. R38397. 10a. 9j>. 

26. £880508.131.71(187. R1506a 26. £11714. ISi. ll^rf. 

29. R191899 ISo. 8a £4771. 19i. Sd 8L R495!4. Sa. Ofp. 

88. £39847. 44 8^ *** R044434. llo. 4ip. 94. £78979. 84 4d 
98. RSOOB. 86. £843. IS 4 5,.^ 87. £80994. 80 . 10^ 



as 


41 

uramio 



»s. 

£88& S«. 8i}d 

88. 

R84076.14a. O^p. 

40. 

£38878. 0*. 10,^ 

41. 

R76ei. 8a. Olp^ 

41. 

£8087. lU 0|gd 48. 

RTS. 6a. 8p. 44. 

£286.4a 8}d 

48. 

A107S. 18a. 02i>. 

46. 

£31.9«. Igid 



Xxamplet. 198. 



I. 

R8). 10a. 

9. 

R44. Oa. 9p. 

a. 

£93. Of. 6|(i 

4. 

£68.14f. 9d 

0. 

£1847. S«. 8i|d 

6. 

£104 16*. 8|d 

7. 

£67. 6i. 

& 

R38. 8a. IO|p. 

8. 

R100.7a. lOi^p 

10. 

R67.7a. ip. 

IL 

R87. Oa. Sip. 

12. 

8*. Igd 

18. 

£8. it. Igd 

14. 

£160.17«. egild 

15. 

£69. 8*. IK 

le. 

R1836. Ho. 0}|p. 17. 

R180. Sa. 8p. 

18. 

£109. 17*. 8d 

19. 

RiOS7. Sa. 4(ii 

u 


90. 

£4879. 6*. 7K 

91. 

1 Uitt 0 Id. 4 qr. 7 bo*. 

0]V pk. 89. 

10 ewU S qr, 9fg lb« 

98. 

£11.16«.7id 


24. 30 tont 6 

ewt. 1 qr. 14 lb. 

88. 

S5S0 md* 7 teen 8 oh. 

86. £86. 

16*. 

lOJd 

97. 

uses. 9a. 6ip. 

98. 

£14.16i. 6)d 

88. 

R45. 4a. 6p. 

80. 

£839. 7f. 9Jd 

8L 

R08. la. 6Sp. 

89. 

R959. 7a. Tp. 

88. 

£9. 17«. 84. 

R46e4. 3a. lOgp. 

86. 

R7999. 15a. 9l|p. 



Sx( 

implea. 194. 



1. 

aa 9. 

4a 

8. 18. 4. 

84, 

6. 36. 

e. 

64. 7. 

48. 

8. b4. 8. 

105. ,10. 881. 

11. 

816. 19. 

766. 

IS. 604. 14. 

6006. 16. 

16. 

S. 17. 

16. 

18. 8. 18. 

860a 80. 900. 



Bxamplei. 19S. 



L 

81. 9. 84. 

8. 

87. 4. 81. 

6. 

38. 6. 81. 

7. 

76. 8. 96. 

8. 

166. 10. 834. 

11. 

823. 18. 186. 

18. 

845. 14. 440. 18. 

804. 16. 847. 

17. 

8884 18. 1679> 

19. 

1001. 80. 

1884. 

9L 8070. 

98. 

7904 

18. 

987& 94. 

4607. 

85. 66804. 

96. 

80047. 

97. 

16S67. 9S. 

600094 

98. 64880a 

sa 

193466789. 

81. 

41. 89. 

aa 88. 

76. 84. 105. 

86. 

U4 86. 8. 



Xxamplea. 190. 



L 

*1. 1. *8. 

8. *7. 

4. 1‘1. 6. 14. 

8. l-a. 7. *04 

0 . 

.’14. 8. 8*4. la i 

'17. IL 6*86. 18. 804 18. *04 



14. *073. 16. 33-9. 16. 8'403. 17. *0831.18. fMi. 

18. 16‘367. SO. *897. 2L '001849. 88. l-OOl. 

88. 968*8689. 84. 87*6085.... 86. 1*3038... SA 16*4147.. 

87. 8*8360... 28. 89*6063... 80 *3168... tSO. *7071... 

8L 4*8068... 82. *9186... 83. 4*4721... 84. ‘1864... 

86. *0888... 36. 8*6467...' 87. 8*1840... 88. 3*6056... 


Sxamples. 187. 


1. 


8. 

}. 

3. 


4. : 

1 

8. 

A* 

6. 

1^* 

7. 


8. 


9. 


10. 

Uh 

IL 

5f. 

18. 

10*. 

18. 

1*. 

14. 

1-fi. 

16. 

6-3. 

IS. 

rsi. 

17. 

S-8d. 

18. 

*sft. 

19. 

1*888. 


80. 

‘815 


aL 

*816 


28. 

•790 

'ea« 

S3. 

*763.. 

0 

84. 

•577 

### 

86. 

*645 

ie# 

86. 

1*568... 

87. 

*638... 

88. 

80-493... 

86 

. V- 






Examples. 188. 

1. 8*836067... 8. 4*183105... 3. 87*608536... 4. *019698.^ • 

6. *774596... 6. 1*738050... 7. *261176... 8. *981954.^ 

9. 67S86883...10. *618372... IL 16*414765... 18. 1'30384O.m 
18. *615164... 14. 4*888304... 16. *030708... 10. 3*168877.^ 

17. 6-9280. 18. -SOON. 19. *41481. 80. 11. 

81. 3*646. 


Examples. 180. 


1. 

11. 9. 18. 

8. 

11 4. 85. 

6. 

|. 6. |. 

7. 

1 U, S|. 

8. 

8^. 9. 1 

10. 

88. 11. 36. 

18. 

6-3. 







Bxamplea. ISO. 



1. 

160 iq. ft. 

8 . 

380aq. ft 

8. 

117 aq. ft 

4. 

64 tq. ft. 108 In. 

6. 

78 aq. ft. 61( {n. 


8. 

70 »q. yd. 6 ft. 

7. 

lift 

8. 

8 ft 4 in. 

9. 

99 yd. 

10. 

8ft9b. 

11. 

1067 aq. ft 16 in. 

18. 

14 aq. yd. 16 In. 

18. 

398. 

u, 

18. 

18. 

R186.8a. 

16. 

£9. 15a. 

17. 

188 aq.ft. 

18, 

666 K}. yd. 

19. 

16888L 

80. 

R160; 16a. 

81. 

78| aq. yd. ; £1. 

ef.84i 

88. 

4600 aq. ft 

S8. 

16 ft 

14. 

till aq. ft 

88. 

1| in. 

88. 

ITtlii. 

87. 

Bllll Be. 

8a 

86yil.lft 

18. 

1016 a« ft 

aa 

300l 

8L 

wasita. .. 


Example!. I3L 

L SSOjd. a. SSftSin. 8 SSO]rd. 4. M^d. 

6. 6 666... Td. 0. 48-4S... ft. 7. 18 ft. 8. 46]rd. 

e. 84 7 d. 10. 77 yd. t ft. n in. 

• *'■ 


Examples ' 133. 


1. 

60 yd. 

a. 

37 yd. 1| iJi. 

8. 

60 yd. 1|ia 

4. 

R44. 7a l\p. 

6 . 

£33.1«.34 

6 . 

648 •*). ft 


7. 

496 a), ft. 

B. 

88 sq. yd. 6 ft 

0. 

2^8 yd. 


10. 

96 yd. 

IL 

211 yd. 

13. 

176 yj. 2 ft. 

, li ia 

18. 

R46. 4a. 

14. 

£17. 

16. 

£9. 0«. 4^4 


10. 

167J yd. 

17. 

Rl. l(Vi. 7ip. 

18. 

4«. 8A*|4 

10. f^yd. 

ao. 

16|in. 

aL 

R3499. Sa. 9p. 

aa. 

R114. 12a. 

aa. 6| ft. 

a4. 

R83. 14a. lOfp. 

ae. Ria ua. 

ae. 


■87. 

Width, 18| ft : height, 14| ft 


as. 

RIS. ea 


Example!. 133. 

I. 400eii.ft. a. l83|oa. ft. 8. 167^ ea. ft. 

4. 8| on. ft, 8. 499753 ^ 

7. 843{ ib. 8. 10080. 6. 3760 time*. 10. 48 ruin. 

II. S4. la. 1 ton 16 owt. .. 13. S800 tiiuee. 14. <021 

10. 63|. 10. 4|. 17. 16 ft. 9 in. ' 18. i ft. 

10. R1466L lOa. 9p. ao. 16407{5! tone. ai. R170. 

aa. 13Sf. as. 4 in. a4. 3 yd. ao. 966^ Ih. 36. 676 lb. 

a7 . 60. 28. 16-4041 ft. ao. 116620. 80. R276. 6a. 8p., 81440. 

Examplea 134. 

L 6a, a. R8. Ba. 8. 4a. 4. 8 nid. SO aeen. 6. S ft. 

0. 7«. 6,\d. 7. 6j>. 8. R36. 19a. 0. 6*. 104 la 88|« 

11. 841^ mL 18. £2. ISf. 64 18. 6a. 14. R81. 

Example!. 133. 

L SO da a. 6a 8. S70 da 4. 700 ml 6. 91. 

0. 4ida 7. 7. 8. 4tda 0. 11. 

10.* 4 md. IL S7a 18. 17a 18. S. 



BxftmplM. 136. 


X 

RS079. 

2 

. RSO. 

6 

R16 ISO. 

4. 

R65a 

8. 

£ia 10». 

8. 

R46 7a. 

7. 

840. 

8. 

46 

0 . 

£18. 181 . 

10. 

. 3616 

11. 

R& 18a. 

16 

R9. 11a. 4}p. 

16 

sa 

14 

. 81d 

IBr 

£8. 6<. 8d 


16. 7a. ep. 

17. 

R3937. 8a. 

16 £816. 16«. 19. RI7640 

20. R84a 

8L 

R478.13fl. 'llp 

. 22. 7| 

da. 

23. R31. 14a 

. 24. £1. 6«. 

28. 

R163. 


26. tU 

id. 

27. £3. 

ISf. 

28. ‘ 14a. 8f> 

29. 

»4|. 

80. 

Sll md. 

31. 

R837. 8a. 

83. 

17* daya. 

86 

16*. 

84. 

4^16, 

86. 

117J. 

36. 

391} yd. 

87. 

401?. 

88. 


89. 

433{. 

40. 

R3e. 

4L 

I90|. 

42. 

R7. da. 6)p. 


43. 

15. 

44. 

18. 

48. 

R60. 

46. 

100 ffnitna, 

47. 

8A- 

48. 

R39a 

49. 

RI. 

SO. 

1 1b . 8 os. 






Examples. 

137. 



1. 

6. 2. 

6. 

8. 8. 

4. 

IB. 

1 

1. 10. 

6 

11 md. a 

seen. 

7. 4. 

8. 1 

2 br. 40 min, 

9 

. 18 os. 

10. 

K. 


IL 48. 

12. 

180 daya. 

16 46} da3ra. 

14. 

411 dajt. 


18. 4. 

16. 

6 montlu. 

17 

. MA. 




Examples. 

136 




1. 

6 • 

2 . 

B. 

3. 

6 • 

4. 7. 6. 

6a 

6. 

67}. 

7. 

88}. 

8 . 

33. 

9. 

10}. 

10. 60. IL 

8}. 

16 

63}. 

16 

7B. 

14. 

R4. 

16. 

83}. 

16. 60 yd. 


17. 

7} 16 

18. 

8«.4d 

19. 

8. 

20. 

10a. 

2L 101. 





Examples. 130. 

L «. 2. 3^ a. llf 4. 8O4. 5. U. 

а. 3. 7. 16. 8. 33^;*. 9. S6,V 10. 10. 

11. Rl&Sa. 18. R80. 13. lOdajra. 14. RII8. 18a. 

Sxamplee. 140. 

L R93.18a. 8. £471. U 8. R171.14a. 4. lOo. 

б. Sa. ip, 0. 3d 7. R89e7.3a. 8. £4000, 

9. R10SO. la £396. IK. 11. RS880. 12. £18a 

18. £788.13.4. 14. ip. 16. 16 £3806 17. £3000. 



L i dfty. 

6. 8 lumii, 


axftmplM. 141. 

8. } day. 3. 1) boon. 4. 1 boar. 

6. 8 boon. 7. A ean do In 1 boor. 


8. 4| br. 0. Ill da. 10. l^g hr. 

11. 4 da. { d I, £ I, C xS* * 18. IS da. 18. 1 hr. 

14. 7^ min. 18.’ 4| hr. 

18. A, SO,V da.: B, 8|t: C, 7|f. . 17. S^VV da. 18. 18 da. 
18. 18| da. 80. 180 da. 81. 4t da. 88. Eaob in 80 da. 

83. 7ii. 84. 8||;br. 85. IS br. 88. 18. 

87. Sm(n.8sM. 83. 6|. 88. At 10. 80. SS. 31. 85 da. 

38. 76. S3. A io 18 daya, £ in 6 days, C in 4 daya. 

84. 18| min. 86. 4 br. 88. 6e| da. 

87. Alin 0 daya and 6 la 16 daya 88. 4 boon. 

39. 83 mlnotea 


Example*. 148. 


1. 8 h. 39|{ m. r. x. 8. 8 b. 48^ m. r. x. 8. 9 r. x., Friday. 
4. After 118 da. 19 hr. (troe time) ; firat, 7 b. 48| m. r. x. ; 

SMond, 8 h. 18} m. r. x. 6. 8 h. 47||| a. x. 

8. The Blower moat be pat on 13|| min.; or the (aater pat back 
13|| mlo. 7. 3 p. K.| Dea 3. 8. 9 min. 9. } min. 
10. 4r, X. 11. Tneoday, 4 r. X. 18. 

18. Taeeday next, 4 h. 64| m. r. x. and 4 b. 3S| m. r. x. 

14. 10|| min. paat 6. 18. | aee. 10. 1 b. 60,m. x. 

17. On March IS, at the aame boor at which it waa pat right. 

18. 6 da. ago, at the aame hour ; after SS6 da. at the tame boar. 

19. SfxVa 


Examples. 143. 

L (1) 10|| min. past 8 ; (U) 87iV min. ; (QQ 43^ min. ; 

(It) 84 min, ; (▼} 84^ min. and 68^ min. 

8. (i) 18,^ min. paat 8 : (ii) 32^ min.; (iii} 49^ min.; 

3^ mis., and 89^ min. { (▼) 40xS min,, and 67^ min.. 
8. (0 38^ min. paat 6 ; (U) 18^ min., and 49#i min. ; 

(iH) no time ; C^T) 19^ min., and 46^ min. | 

(Y) 8^ min., and 68^ nbi. 



4>. (i) no tim«; (fi) 16^ mio., ud 49^ min. put IS ; 

(ill) 8 S^ min. { (ir) 19^ min.| and 6 Sj^ min, | 

(▼) 84 min., and 41^ min. 

(i) min. paat 7 ; (U) miu., and 54^^ min. ; 

(iii) 6-ft °>in. ; (i?) SO^ min., and 61^ min. i ( t ) 14^ min. 

6 . ( 1 ) min. put 10 ; (H) 6 ^ min., and S 8 ^t niin. ; 

(ill) 81^ min ; (!▼) 8 ^ min., and 41^ min.; 

(▼) 13^ min., and 30^ mih. 

7. S 8 s $9 8 . 87111 min. past B. 

8 . 41^1^ past B. 10. 4^^ min. paat IS. 

11. ^ min.4iT. put back. 12. Oaina B 6 /f min. 

Examples. 144. 

1. In 45 we. 2. 417 mi. 8 . At 7*30 r. x.; 300 mi. from Oal. 
4. At B b. 34f m. A. x. ; 8B7| mi. from Cal. 6 . 4) wo. 
e. 36 oeo. 7. 3| and 1^ mL per hr. 8 . 1 hr. S 6 /f min. 

9. 150 yd. 10. 11 b. 88 ^ m. A. x. 11. 1191 ml 

12. IS mi. from CaL 18. 7 milei. 

)A 5 min. S4if wo. after B atarte. IS. 9 b. 9{‘t m. A. x. 

16. 840 ml 17. 6 ml and B mi per hr. IS. 7 mi 16. 11^ mi. 

20. 9 hr. mi 2L 10 hr. 46 mi 22. 46. 

23. 16 miu. 48 see. 24, 4| milea per hour, 

26. 0) 30 mBea ; 40 milec ; (ii) 55 min. 

26. Second itation from Sirajganj. 

Examples. 145. 

1. 0) 10 hr. : («) If 2. (i) ^ hr. ; ( 8 ) 1{ hr. 3. 31f da. 

4. 300 da. ; 300 da. 6. 3 hr. ; 6 hr. 

Examples. 146. 

1 . 6 |^ min. 2 . 79^ yd. 8 . 80 yd. 

4. 9 min. 36 aeo. A. C can give S B points, 

6 B wine I 7 186 yd. 8 ft, and by 1 min. 16 wo. 

7. fi. 8, C wlua by 6 (^| yd. 

8 . * A, 1 min. 16l|| sea.: E, 1 min. SC^ see.; (7,1 min. 88 tea. 

10. Awinaby 68 |fyd. 11. 8 . 

16. A In 16x% ass.; E; 17f wa. } 0, see. 


15. 176 yd. 14. S. 

16. A in 16 min. 60 mo. { £ in 16 min. SO mo.; 0 in 16 min. 40 bm. 

16. C win! i^ yd. 

Examples. I4T. 


1. 

18A. 

a. 

6a. 

lOJfp. 8. 

100. 

a 

4. R8. 

4a. 6fp. 

5. 19|. 

6. 

1886. 

7. 

lOtV^a. 8. 

3^ da. 9. 38. 


10. lOa. 


4 



Examples. 

148. 




L 

la 

a. 

46. 

8. 864. 

4. 76. 

6. 8 

e 

e. io|^ 

7. 

A37. So. 

8. 

30. 

6. 

R84. 4a. lOjp. 

10, 

81 mo. 

11. 

8. 


la. 

6. 

13. 

43i da. 


14. 

120. 

16. 

6^oa 


16. 

1«. 4d. 

17. 

lOi. Bd. 


18. 


16. 

27. 


20. 

9. 

ai. 

86. 


aa. 

10. 

as. 

131. 


24. 


86. 

6]oa. 


28. 

£98. 6(, 

a7. 

8. 


28. 

4. 

89. 

7. 


80. 

4. 

81. 

8. 


32. 

80f. 

83. 

R60. 7a. Oj{p. 

64. 

76 ae. 

66. 

19^01. 


36. 

SO. 

87. 

3. 








Examples. 

140. 




1. 

RSO. 



3. R3 s 

R4. 

8. 

180 

gr.; 

87* gr. 

4. 

RI3. 



6. R5 : 

Rsa 

6. 

48 dfto 


7. 

88 da. 


• 

a 64* 

dot 

8. 

4 da. 


10. 

A man 

in 

7i hr. ; a boy in 18 hr. j a man and a 

boy 

in 6l hr. 

IL 

6. 



la. 10 hr. 




s 





Examples. 

160. 




1. 


a. 


a ,v 

4. 

i 5. 



e. i|. 

7. 

i 

8. 


8. f 

10. 

6 : 4.1L 

1: 

4. la. 1:1. 

IS. 

1:4. 

14 

7 

1 8 U greater. 

16. 

18: 

89 it greater. 


16. 4 16 graatoet, 8 t 3 leut 17. 7 : 11 grMtoBt, 3 ; 7 lout. 


18. 

Yet. 

19. 

No, 

20. 

Yet. 

au 

10?. 

82. 

61. 

88. 

•0002. 

24. 

18 lb. 

86. 

£1. 

6*. 8J. 


86. 

46 mm. 

87. 

£2.64. 

28. 

SO br. 

89. 

7a 

30. 

14. 

81. 

89. 

sa. 

7280. 

33. 

1* • 

84. 

8|. 

36. 

•08. 

88. 

86. • 

37. 


88. 

ISO. 9p. 39. 

17 

: 10. 


40. 

87 : 64. 

41. 

2; 1. 

42. 

198 : 

840 : 

880 : 

316. 

48. 

£2. 6«. 8*«l. 



AMRWUS TO BXAlin.15 


45 

44. 

ISSOOoa. 46. 

S3 ft. 40. 16 : 

la 

47. £31 

48. 

80 g»U., 20 gtU. 

48. 40galL 

50. 10: la 



Examples, 161. 



1. 

fl|. 2. 11, 

a 4 . , 4 . #. 

% 1. 

a f 

7. 

If. 8. IJ. 

8. 10. 1. 

* 

a lit. la ti. 



Examples. 162. 


i 

1. 

9. 2. 9. 

a 7. 4. 1. 

6 . 

I. . a 1. 

7. 

‘01. 8. ‘185. 

8. 3‘0840S9. 10. *01. 11. 

1. 12. 1. 



Examples. 16a 



1, 

82 »nii 81. 

2e A gete S6, S geU 37 and <7 geti 60i 

8. 

A, Rll. 4a., B, K22. 8a. »nd 0, ROT. 6a. 



4. 

Boya get il31« 4e. 

, women get R31. 4a., men get R87. 8a. 

8. 

ISO ahilUuga and 

81 fixpeooee» 



6 . 

Boyi 6 and number of R88. 7. SO. 

8. A 

i 84 and B 11 

8. 

4480. 10. 

90 milei by steamer and 4S milei by traiae 

12. 

.At 4 hr. S6tn min. 18. 176 yd. ; 46 min. 

14e 8 : la 

15. 

Cow R30, sheep R3, 10. SO mi. per 

hour; 

100 mileie 

17. 

2^ mi. 

18. 41 m. per 

hour* 


18. 

A mL per hour t B 9 mile* per hour. 




Examples 164. 



1. 

17. 2. R801. 8. 8*.6.7*.U*.18* ; 5. 

4. i\l 

5. 

R369. Sa. 3p. 

6. 16. 

7. 9920 and 1080. 

8. 

R65. 19a. Op. 8. 

8. 10. S5. 

It 1664 lb. 

18. 

(i) £85 : (ii) £ 629. 18. 3020 men ; 

S700 women. 

14. 

R161.8a. 15. 

63 tisiede 16e 

3A. 

17a 18Sa 

18. 

£7651072 : 345691/. 18. 

84. 


20. 

R9. 2 a. 60 . to each of 5 ; R4. la. 3p. to each of 1 

^he otben* 

21. 

13. 22. 15499939. 23. ‘Old. 

24. 


25. 

6. 20. 7sa 

27. 2} hr. 

2a 

13f gall 

28. 

IIS iq. yd. 7 ft. 

80. 4|S hr. 

8L 

50 years. 

31. 

10 seen. 84. ‘063. 85. RllO. 4a. 

{1ft. 

80. la. 



47. {fiS* 8B. If 0 u iatert«d betWMo 7 lod 9 the- diff. 
will be the greateet »sd if 0 in pUoed between 1 end 8 the 
diff will be the Jeeat and the nnmben are reapeetiveljr 
185709, and 103579 and diff.«3S180. 

89. The fint peraon gaioa 111. lie. 6p. more. 


39a. 

455. 40. 

11 mioa 45 sec. 4la 

Uft. 

48. R5888. 

48. 

14. 44. 

4. 46. 40 graina 


48. 47. 

47. 

9600. 48. 

RS790. lOo. i 


48. R14. 

SO. 

18(.: 

£7. IS*. 8<i 61. 48 boya ; SO 

1 fmita, 

52. 

i. 63. 

4 iq. ft. 18 in. 64. 

132 

66. R3600. 

66. 

A1647.13o 

1. 67. 

£1. 7*. 

Id. and 4d. 

68. 

65 min. 

69. RI. lOd. 6p. ; 

RI. 9a. 

TJP. 

60. 

92 weeka ; 

£841. 6f. 6L 

4 gall. 

68. 3J hr. 

63. 

11 r. X 

64, I p. X ; ISO ml from 

Cal. 

66. 

172800. 

66. 39. 67. 

£13. 


6S. 

.After Ui min. 68. R21S0. 


70. £2. 0<. 8d. 

' 71. 

8^ ml 

78. 128. 


7a 14; 88} 42, 

74. 

48 ft. 

75. 14fda. 



76. 

Monday, 18 h. 8 m. P. k. ; 11 h. 56 m. a. x 

. 77. 66 yd. 

78. 

RsseOa 

78. 59|V. SO. 

14 yd. 

17 yd.: 8 yd. 2 ft. 

8L 

1«IS o’clock 

88. 8850. 83. I}ui.j8hr. 

64. 

8 ml per hr. 86. 16 lb. 88. 8} hr. 87. 1008. 

88. 

78. 89. 45. 90. 6.: 6. 9L 88. 6. 

88. 

66^ eee. 84. S92f yd. 86.10. 88. 

29 of wino^to 41 of woter 

87. 

A, RO. 4a. 

1 A, R17. 18a. ; C, R24. 



ea 

and 16}^ min. paat 8. 89. 30|| eeo. 100. 18. 

lOL 

Aeow, £1 

; a aheep, Oa 102. 7 

: 17. 

loa f 

104. 

7*- 

106. 4 mi per hr. 

108. 

S wine by yd. 

107. 

4 da. 

108. Sot. 

108. 

8 gall. 

110. 

89ii22< 

;11L 55 min. 

118. 

5 min. 15 aec. 

118. 

162 daye. 

Hi. 4gaU. 

116. 

£491. 8a 

iia 

A, in 86 daya • A, 48 > C, 96|. 

117« 90 mi* per hr* 

118. 

860 icCa 

119. 15. 

180. 

8 :1. 


Sxamploi. ISS. 

S. £30aDd'<I4a 
4. 10a., ftl. 14a., AS. So. 


1. RSOaadASO. 
8. 18,84,89. 


47 


7 . 




SOO md., SOO md., MO md. 
R3.R7,RU, R15. 


9, 6 n„ 8 0 r., 10 ir. 
8. £4, £3. 


Examples. 1S8. 


1. RT. da., R3. 2a., S4. Ila., R6. 4a. 

2. £3. 24., £6. 15i., £2. 14*., 18«; 

9> 7,4}, e|, 7§ tona. • 4. 75,100, 1124,120,186. 

B. £3, £1. 17a. 6<i 6. R106. 7. ' £66 ; £71. lOi. 8.. 100J lb. 
0. 8501b. 10. 50,000. * 11. R40, RSO, R20. 

12. R12, RI6, R8. 13. R240, R80, R40. 

14. R18,K6,RB. 15. £8, £6 16. 12,10,8. 

17. R6, RIO, RS. IS 5«. 7)d:, 7a. 3^(1, ll. 8|d:, 18f.9d. 

19. Each man 6t., each woman 3a., each boy 8a. 20. R8. 8a. 
21. Mod 87a., women 87a., children Ila. 3d. 22. £18, £18, £9. 
23. 94. 20,30,40,5a 23. 50. 

26. 40 rupees, 48 eight«nna pieces, 6i four-anna piccea. 

27. Each man R8. 8a., each woman Rl, eaeb child R{. 

26. f,S.4. 29. R70,R42,R80. 


SO. The radii are 


32. R8 


a'J » I 


I 

^/3 



81. 180 gr. 
33. 57. 


Examples. 1ST. 

1. R70, RlOO, R160. 2. R780, R520. 8. £1200. 

4. R4500, R3000, RSOOa 3. RS378. 8a. 6. £480, £360, £240. 
7. £17. 10a., £15, £12. 8. R7, R6, R4. 8a. 

9. £886, £163. 16a. 10. R4S3^, R403Ht, R818m. 

11. £100. 12. £366. 13. R169.12a. 14. 30. 


Examples. 1S8. 

1. In the ratio of 3 to 1. 2. 8 ; 5, 8. In the ratio of 9 to II. 

4. 197 : 160. 5. In the ratio of 33 : 8, 6. 114. 

7. ^ lb. of each. 8. 85 md. at R3, 35 md. at R2. 4a. 

9. 4} gall. 10, 20 : 7 ; 6i. 14<i IL In proportion of 3, 3, 2, 2. 

12. In proportion of 1,1, 6, 18. 10 gaU. 

In proportibn of 4,6,9. 13. In proportion of 68, 78, 61,68 

le. «, *. 17. t 



Airnmno 


48 

Examples. ISO. 

1. 3. a. 18|. 3. 7|. 4. 4*34. 6. llijMn. 6. R4. 8a. 
7. 1S6. S. £8. 9f. 4|(i 9. 10 atoDai. 10. A4.8a. 9tp» 

IL 8|ini 18. lOiflt. 18. 14 yr. 14. H itl. 

15. 11 yr. 16. R5. llo.. 17. R7. 18. 63*, 75*. 

10. aO. 44^ mi. 

Examples. 160. 

1 . i. a. |. a i. 4. I B. 

6. 7. 1^. 8. fig. 9. 1. 10. l^k 

11. 60 p. e. la O-t p. e. 18. 8Si p. e. 14. 600 p. o. 

la 1 p. e. 16. lOa 17. 8. 18. 16. 19. 3. 

Bxamplea 101. 

L ^ a. i. 8. 4. ill. 6. U. 6. R86> 

7. £10. 10*. 8. 3«. 9. 1S18. 10. 4 iq. in. 

11. 4 ewt 1 qr. la K760. la 35919. 

14. £600. 15. ROl . 16.7). 16. £49a 

Examplea loa 

L 16} p. a a 3} p. a a 42} p. e. 4. 30 p, 
a 681 p. a 6. 19}t P> «• 666} p. a a 138 p. a 

9. 60 p. a 10. SO p. a . IL 80 p. a la 67} p. o. 

la sio p. a 14. 60 p. a 16. 87}} p. a 18. 84 p. a 

17. 18} p. a la mtn 76 p. ai nilpliur 10, and eliarooal 16. 

10. 8} p. a 

Examples. 163. 

1. 880. a 1800. a 86. 4. losoa 8. loa 

a 1896^. 7. R487a a Roooa 9. R78. Sa 

Uisaellaiieoiu Examples 164 

1 , 10 a a R6ooa a R4646^,. 4. isa a ri53ih» 

0. 85 p. a 7. 64} p. a 8. S}}} p. a deenasa 0. 60 lb. 

10. 9^ p. a IL 16^f p. a la 9}l[ p a 

la 16'lb. per Kverei^. 14. 16pernpea 

la 6000, la 6000. 17. 70 p e, boyi: 80 p a girla - 

18. 661438, 10. 11886 nearly. 81. S9a 88. SO pa 
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ZxM&pUa. MS. 

1. 8175. 2. £245. 8 . 8753. 4. 87003.2a. 

6. 838ooa e. £ 9143 . 7. 83000. a £ 101 . 10 . 73 . 

». 810000. 10. £800. IL £515413; £15433. 

* 

Exan4;>leB. 166. 


1 . 

820 : 80% 

a. 

850; 10% a 

81000 : 

100 % 4. 8a. ; 20% 

6. 

ed. j 9 *% 

6. 

820 i 20% ‘7. 

860 J 10% 8. 8100 S 60% 

9. 

8a. : 20% 

10. 

e<i}9A% 


IL 2d p, e. 

13. 

25 p. e. 

la 

25 p. e. 14. 

333 p* a. 

15. B\ p. c. Ion, 

16. 

713) P* ^ 

17. 

333 p. e. 





Ezamplea. 

167. 


1. 

£210. 

a 

£410. a 813. 12a. 

4. R498. 8a, 

6. 

£6. 9*. 

6. 

880 ; la. lOjf. 


7 . i(. 63 d: 

8. 

12. 

8 . 

9«. 43i. 


10 . 2f.3|{d: 




Ezamples. 

16S. 


L 

83. 3a. 


a. 8500. 


3. 8 md. 

4. 

148 for 812. 

0 . 133 p> 0 . 

. loia. 





Examples. 

169. 


1. 

8320. 


a 3». * 

8. 

88.0.4i 

4. 

8. 


6. 8232031. 






Sxamplea 

no. 


L 

6 p. 0 - gain 

• 

a. 1 p. e. gain. 8. 

37 ^ p. 0 . gain. 

4. 

6g^ p. e. gain. 

0. 6^ p, a gain. 6« 

12 p. e. gain. 




Bxampleo. 

ITI. 


a 

00 p. c. 

a 

Sj)d. a Loaes 10 p. i 

a. a 17 p. 0 , 

6. 

86^ p. c. 

6. 

leip. e. 7. 8150. a 

822 ;. 9. 25 yd. 


10. Oftiiu 30,*s p. e. 11. 4 for Si.; 618. 12. IS 3 p. e. 

la 2^0- I*- lib. to 81b. 16. 45»Dd3a 

16. 10 u. 17. 183 Ikl la 288 md. 

19. £4a 2a Sa. ip, 2L 173 p. 0 .; 2 : 1. 

aa 82S. 5 . 4 . 2 a 19 : la 24 . . i: a aa 81. oa. $p. 
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90. 


97. 880. 

88. 0| 

Ip. 0. 

99. 

60 p. e. for OMh p» 7 tii«nt 

80. SI 

p. e, 8L 460. 

89. 

88} p. 0. 

8& 8S%gaiii 

1.84. 83% Ion. 



Bzamijlei. 

ITt. 


L 

R7.4a. 

2. RSI. 

6a. 

& R46. 

4. 

RS63.10.9. 

8. RIl. 

IS. 6. 

0. R870. 



Example*. 

ITS. 


L 

R84. 9. 

£80. 8. 

R816. 

4. £67. 18(. 

8. 

RSS8. 18«. 0. 

£118. 7. 

R40. IS 

. B}| 1 R636. 1.8}|. 

8. 

£SS . 10 . fi i £857. 16.8. 9. 

RIOS. 6 

. 7|l i R884 . 1. 4}{. 

10. 

R8S6. 

11. £87S. 8(. 

18. R440.8.4|. 

18. 

£768.18 . OaV 

14. £106.4 


18. £»6.1. 11. 



Example*. 

IT4. 


L 

R88.5.4. 

9. £100. 


8. £167. 10«. 

4. 

£6. IS . 6. 

6. R8.0. 

3. 

6. R8. 14.7. 



Example*. 

ITS. 


L 

£S.6«. 

9. R80. 4fl. 


8. R4.13 . 1||. 

4. 

£6.4.6}!. 

0. R6.U.; 


0. R9.14.7,VV 



Example*. 

1T6. 


1. 


9. 8^. 

8. ill 

4. 3^, 

6. 

5. 

0. 8}. 

7. S{. 

8. 9p. 



Bxamplee. 

ITT. 


L 

Zjt. 9. 

3}yr. 8. 

3}yr. 

4. 4 yr. 9 mo. 

6. 

S yt, 8 mo. 84 < 

d». 0. 

97 deyi. 

7. 64 yr. 

a. 

3 yr. 0. 

6 yi. 10. 

l&th April IL 16 mo. 


■xunplei. ITS. 

L Rm a. 1US68.10. & a. £170.6. S. 4. £l05a 
e, R400. e. » 78 a t. rsoo. s. mso. 

9 i.RSW.ia £8S.18.4. ILRWS.4.4. It. £ 1 <SS. 4 . 7 . 
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KliMUftaeoQs Xxunplei. lYA. 

1. 6^. a. RSOO. 8. R67a 4. Syr. 5. 10yr. 

e. 6p.e. 7. R9733.5.4 6. R400; 7^. 9. 8^^% 

10. RSaS . 6.4. 11. £190. 12. £80000.18. RI9S00. 14. 40 yc. 

BxftmpieB. 180. 

1. R41. a. R4s.e.ii. p. Rss.s.e. 4 . rul.s.s. 
5 . £731.3.8.6. £343.4.3. 7. £641. 6.8. 6. £860.9.1. 
0. R14 . 2 . S}|. 10. £31 . 16 , 9 to the nMiMt penny. 

Examples. 181. 

1. RllOS. 63. a. R327.13.1. a R778.4.8. 

4. RSBS. 14a. 8. RS1B4.18.4. 6. R4386.7.7. 

7. Rl.0.10. 8. Rll.1.7. 0. R3S78.S.n. 

la R37S . 3.11. 

Examples. 188. 

L £90.14.1 to the neareit penny. 8, £180. 8. £860. 

4. £3185. 6. £816.8.8 to the nesreit penny. 

O. 16<. to the neareet penny. 7. 4^. 8. 86. 

Examples. 183. 

L 8 yean., a 8 yean. 8t 8^ yean. 4. SJ yean. 

8, 8’600 yean, a 4 yean. 7. 8 yean. a S| yean. 

Mlsoellaneotts Examples. 184. 

L RS>432. 4. R625. a R3310. So. 7. £1499. 19i. llOSSti 
a 8 yean. 0. 66184. 10. RIOOOO. IL £1000. 

la, R 60 oa 

Examples. 18S. 

L R170, a R126a a R3662.83. A. £mt. 10*. 

a £1416.13.4. a £1006.6,8. 7. £1600. 

8. R18S. 6(1. 0. R20000. 10. £1000. 

Examples. 18a 

a R80.8.4. 8. R161. Ua. 

a £t0.4.8i. a £17.8.8|{. 


L R6.4(i. 

^ R106.6.a 


▲BRHiiaTia 


5S 

7. £4 . S . 4. 8. £1.16«. e. R70a I2a. 

10. R482.14 . a 11. R1077.8.8. 13. £38.8.0. 

Examples. 187. 

1, S yean benee. 8. ye. 3. yr, 4. 9 mo. 
6. yr. 6. 4^ yr. • 7. 8 nio. 

Examples, 188. 

1. SO p. 0. 3. 8^ p. 0. 3. A) p. 0. 4. $2 P> 

5. ' 8 p. 0. 0. 6 p. 0. 7. 3^ p. 0. 

Examples. 189. 

1. 118134.8(1. 3. HS3903.10.8. 3. £674.3.4. 


4. 

4 yr. 6. 19 mo. 

6. 

3^ p e. 7. 

H600. B. 

R2800. 

9. 

R460 ; 6^ p 0. 

10. 

£800 t 6 yr. 

11. 

Rl34Jt. 

Is. 

£868.6.8. 

13. 

£*8 offer. 

14. 

RSO}?. 

16. 

60 : 61 ; R49,V 

16. 

80 p 0. 

17. 

ROli. 

18. 

*nn. 

10. 

£188 . 13.6j 

30. 

ISJ. 

31. 

£376, lOi. 

32. 

R7128. 11 . 

10» to tbo nearat pie 


Examples. 100. 


1. 

R8.8.10. 

3. 

£847. 10«. 

3. 

£i. 8i. 

4. 

R8a 18a. 

8. 


e. 


7. 

R9604. 

& 

R337. 8(K 

0. 

80 p e, 

10. 

16} Pe Oe 

11. 

12ip 0. 

13. 

331 P 0* 


Examples. 101. 

L 7 mo. 3. 8^ mo. 3. 8 mo. 4. 6 mo. 6. OtbJane. 

Examples. 193. 

1. R1900. 3. £843.18.3. 3. R6034. So. 4. 93j. 

6. 106S. 6. R1500. 7. &4500. 8. £7440, 8. R7a 

10. £S8. lOi.. 11. £1348. 13. £5177(. 18. £6300. 

Examples. 193. 

1. R70. a R1641.6.8. 3. :£40,000. 4. -R870. 

5. £081. 4«. e. R77t. 8 . a 7. R8. 4a. 8. 17. 

•.'«105; to. £tO inereoie. IL R87AO itook»&U< 4a. looresn.. 
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13. &14 deonue. 
16. i:30,!500. 

18. 832. 


1. 42 p. e. 2. 
e. 74L 7. 


ta. H 20 gftin. 

16. R8a,S00. 

19. 129(. 

Examples. 184. 

4^,\p.«5. 8. 8ip.o. 


14. Noaltentbs. 
17. R7800. 

20. 78|. 

3Sl. 6. 72A. 
e. 10. Th« latter. 
14. *£3100. 


4. 

99. 8. 602. P- 

11. The former. 12. ^ p. «• 13. R7010. 


Misoellaneous Examples. 195. 


1. 

iV^ P-O* 

2. 

22 p. 0. 

8. 

Th« formers 

4. £32.5*. 

6. 

77 J. 

6. 

190. 

7. 

£(800; 

2 yW4 SOOBQFe 

8. 

R90,G00. 

9. 

R1B24. 

10. 

91. 

11. 

82|. 

12. 

R840 

13. 

103 

14. 

£9S80. 

16. 

RSO.OOO. 

16. 

£4 16s. ; 

35 : 34. 17. 

2201 : 

2260. 

18. 

R20,800. 

19. 

10. 

20. 

RICOO and R2000. 

21. 

£400, £1200( 

82. 

R3200. 

23. 

3J2 P- «• 

24. 

RlOO 

26. 

R27Ca 

28. 

£24S914*«}. 


27. 

£75,000. 

88. 

ICO}}. 


Examples 18G. 

1. £275.16.8. 2. R3705.7.0. 8. 360. 4. £4. 17.4. 

6. R2 . 13.4 per dollar. 0. 110. 7. All, 8. 14. 

8. A25, Via. 10. .Adrantageoua throagh London. 

IL £IS . 18.72}. 13. 1 loefl 10 p. c. 13. 8f. Sd. 

14. £83.6.8 15. £.50.5*. 16. A1-1j.6<2 17. £80. 

18. £4687,10*. 19. Gains £11, 5*. 20, Is. 4(2. per rupeet, 

21. 1 Gold Mohnr—*?!.., eagle. 23. 1 Napo.vS'SS rapoea. 
23. Rl. So. 24. it. 1<2 26. One of the former—8 of the latter. 


Examples. 197. 

L 6126 om. 2. 6017 cm. 8. 9120 em. 4. 6507 cm. 

8. 92.'(6 em. 6. 2738 om. 7. 326 dm, 8. 907*2 dm. 

9. 653-7 dm. 10. 478 dm. 11. 659*3 dm. 18. 792*7 dm. 

18. 6 m. 6 dm, 14. 6 dm. 6 cm. 2 mm. 16. 2 em. 3 mm. 

10. 35 m. 6 dm. 17. 6 era. 6 ram. 18. 70 m. 6 dm. 0 om. 7 rasa, 

19. ((} 8*015 m. (U) 5*8 m. (90 6 m. 0 ^) 87*61 m, 
(1) 7000 D. (ii) 11*6 m. 



M AUTBicana 

80. 0) 38200 om. (U) SOOlOO^oi. (Ui) 600000000 eio. 

(ir) *3 em. (t) 80'5 om. (ti) S8907O em. 

81. (i) 1076 Km. (ii) ■006078 Km. (fii) •00318 Km. 

(It) 80 Km. (t) 71 Km. (vi) 66-7808. 

88. 6-8 m. 83. 9-08 m. . 84. 6-43. 86. 84-8 m, 

86. ‘63810. 87. 8*033. 28. 6060-080. 80. 703-009 m. 

80. 10-101 m. 31. 6-038 Km. 88. 84-01 Km. 

88. *305 Km. 84. ‘100936 Km. 85. 603*4 em. 

86. 10-8 em. 87. 2346 6 em. 8S. 406080-S om. 

80. (i) 3-426 m. (li) 429*708 m. (iU) ‘00786. (ir) ‘0006 m. 

40. ({) 88670 cm. (ii) 10670600 am. P) -000007 cm. (ir) *078067 cm. 

41, (i) 3000000 mm. &) 687000 mm. (Ui) ‘6 mm. (ir) -00008 mm. 

Bxamplds. 198. 

1. (1) 9 m. 9 dm. 7 cm. 6 mm. (tt) 1 Dm. 7 m. 6 dm. 6 mm. 

(ili) 6 m. 8 dm. 6 em. (ir) 2 m, 8 dm. 4 cm. S mm. 

(r) 8 m. 1 dm. 7 cm. 6 mm. 

3. (i) 1 m. 6 dm. (it) 6 Hm. 1 Dm. 3 m. 1 dm. 8 cm. 

(ill) 4 m. 1 dm. 3 cm. *7 mm, 

8, (i) (a) 8 m, 8 dm. 7 om. 6 mm, : (6) 8*876 m. 

(ii) (o) (6 Dm.) 06 m. 8 dm. 7 om.; (6) 60*87 m. 

(iU) (d) 8 m. 8 dm. 8imm.; (6) 8*808 m. 

(ir) (a) 7 m. 8 dm. ; (6) 7*8 m. 

4. (1) £14. 9t. 7c. 8m. 6. (i) £8. 9(. So. 8ra. 6. (i) £17. 31. 8e. 6m. 
(H) £16. 4f. 40. 4m. (ii) £3. 0 f. 8e. 8m. (ii) £187. 7f. So. 8m> 
0U) £17. 6f. 6e. 4 mila (iii) £8. If. Sa 7m. (iil) £397. 9o. Sm. 

(ir) £20. 3f. 9e. Om. (ir) £2. 8f. 3a 6m. (ir) £180, 8f. 

(r) £30. Sf. 0 e. 9ffi. (r) £1. 6f. Sa Im. (r) £140. 7f. 9o. 

7. 8*306 Km. 8. 3 Km. 4 Dm. 7 em. 

8, ISO Dm. 8 m. 2 dm. 7 cm. 10. 76073060 mm, 

IL 30 Km. 7 Hm. 6 m. 8 cm. 6 mm, 18. 830008177 tq. m. 

18. 600600-04 iq. Dm. 14. 4 ha. 7 a. 40 o». 16. 80700 ea. 

16. 86 ha. SO a. 70 ea. 17. 8 eu. m. IS on. dm, 86 ea, cm. 

le. 6027004000 on. mm. 19. 40 KL 7 El 8 dL 8 ml. 

80* 8 Mg. 4 Eg. 6 gr. 81. 18 fr. 7 dca 6 ocnl 88. Mm. 

88 .. 4186timaa 84, 6 da 7 a 86. 6Kg.6Hg. 86. 8fr.76e, 
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Xzamplei. IM. 

1. 8 ft. 6 «a. 8. SOO lifotolitna. 8> *914... in«tr«. 

4. *681... mile. 8. 88-921876 inehea 9. 463*6... gnmi. 

7. 1*8266... giftme. 8. 464S*4& eo, cm. 9. 8 tonneftoz 689 kilo. 
10. 1066'8... gnma. IL £7.9f. lO^d. 18. 8*8011). 

15. 10 lb. nearly. 14. * 6*85 m. 16. 1090 em. 

16. 6 franoa; 17. (1) 1000 ; (8) lOCOOOO. 

IB. 37500 eo. om. 18. 4 m. 30. 1000 grama. 

81. 88-41. aa. 13*6 ; *8. 83. 1*5 em. 

84. 13 timea :-61 litiee left 36. 35*8. 

86. 6 yd. 2 ft 19051 in. 37. 181*8 am. 88. 1*834 metree. 
89. 453 granu. 80. 637*6 kilo. 81. 1*5 metree. 88. I’B... franoa. 
83. £44. 84. 193-75 aq. yd. 86. 5 8 aq. metrea. 

86. (i) 8*64 em. ; (11) 1660 aq. in. ; (iil) 61 on. in. : (b) 88 Utna. 

87. 16 giaina. 88. 933*85 grama. 89. 1860000 grama. 

48. 1 hr. 85 min. 80 aeo. 48. 0*7716. 44. 3787 Utm. 

Examples. 199it 

8. 101* at 11 A. tf., 99*6* at II r. x. 

10, R7]. 4a. nearly } R93. llo. neatly ; R130. 9a. nearly. 

Examples. 1991t 

]. R30. * *8. 16 milea ; 6^ boon. 

4. R166.10a. 6p, (Snt: Take 1 email lertioal dii. —R60 inoome) 
6. R68.8a. i R3000. (Hint: Take tax aa R25 per every RSOO.) 
6. Aboat 69 inebce ; 8 metrci. 7. R184. 

8. S| days ; (Hint: Take 9 amall boriaontal diva.*-! ^y). 

9, 18{ daya (Hint: Take 5 email boiiaonUl di-n.*! day). 

10. 137 mins. 11. 40 yda. 18. 14 yda 18. 30 mine, 

Examples. 8M. 

1. sa a. R94. 8. R70. 4. 8. 8. 3^ ml 

6. R18. 7. 6a. lOd. 6. Tea Se., eofiee la. per lb. 

9. Tea 8f., angar 64 per lb. 10. 8 and 6. IL £900 and £800. 

IS. 96,30 and 35 yean. 18. 10,10 and 16 yean. 

U. A R54. £ RIB, Cr, RS. 16. R160. 16. R84S|. 

17. 96,6a 18. 40,60. 19. 60,l0a tO. M.ia. 
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SL 6a. 2S. 1 rad. ; 6 md.| 3 rad. 88. 40^g mL per hr. 

84. S4}g;mLa6. 11S8 fL 86. 15,min. 87. 92{ min. 

as. 40. 88. SO. 80. 70 01. 81. IS gr. 

88. 11 oxen, S4 sheep. 83. £8750. 84. SOyear^. 

86. 3 p. 0 . 86. weeks. p7. 18. 88. 16 lb. 10 oo. 

80. 44days ;8 ^ I. 40, 800 eu..ft. 41. 3 houn. 

48. 3 hours. 43. 65 gallons ; 13 houie- 

Sxamples for Exercise. 801a. 

1. Ten Ullion, thirty thousand two hundred million, sereo 
hundred and twenty thousand, and twenty-one. 

S. 48910. 8. 47337g. 4. 6*. ll*. ]?. 

8. 6. S3-0424 ; SSOSOS. 7. R4.7.9. 

8. Three hundred and twenty crotes, one lao, three thousand, 
one hundred and two. 

* 8. 10091401. 10. R8.7.3. 11. 37. 13. 1}. 

18. -0001596: *0051478. 14. IK 16* 18508934. 


16. 

49110419796. 

17. 

VJ$.9d. 

18. 48345. 

19. 6iU. 

80. 

•7045. 

SL 

Vi- 

22. CMXUV ; 499. 

88. 

S3SU681848. 

84. 

921. 26. 

li- 

86. 

153-41134. 

87. 

•OSft. 88. 15. 

88. 

765. 30. 

£7. 

3L 

32953856 dr. 

88. 

a- 83. u. 

84. 

-SIS., 35. 

£1. 3s. 5K- 

36. 1344a 

87. 

R8. 3(1. 8|p. 

38. 

Til- 83- 

ati- 

40. 

3'0638269... 

4L 

SarV 48. 

R3. 

ISa. 48. 

8. 

44. 

148114}. 

46. 


46. 

1{. 47. 

4. 

48. 

•05. 

48. 

7. 60. 384. 

81. 

11. 88. 

il 

53. 

7003 la 

64. 

1-2376, 

66. 

lS6-5SS75<i. 

66. 

1 min. 30 see. 

67. 

1847S7. 

6& 

Rl6. 13a. ip. 

69. 

A- 

60. 

8 pOe 4 yds 2 ft« S ioe 

61. 

9 ;7. 

62. 

424-8936. 

68. 

14. e4e 4536390. 

66. 

53084. 

66. 

Rl 1038a la.6p 

67. 

SS}. 68. 


69. 

3S- 

70. 

4828-04... 

71. 

5456. 78. 340 po. 6 yd. 1 in. 


78. 

R46S.9a. 

74. 

76. lU 8*<i 

70, 

48-6. 

77. 

755. 78. 137 

70. 

Rl. 7a. Ap. 

80. 

Satarday. 


81. 

)AhV ^ 

88. 

64. 48-S. 

86. 

729. 

86. 

£185 

.U 87. f. 

88. 

9405. 

89. 

180-718. 

00. 

7708} in. 
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6L 

93412 

eq.yd, 

68. R8.1 

Bo. 

83. Sand 

7 . 94 . 

Sit. 

86. 

S78 timei ; reox *003« 

96. 

•3126. 87. 29400000. 

9a 

9, 6 i&d 4 timet. 

98. 

326764. 

100 . 

4«. 

101. 



108. U. 

103. 

•446163& 

104. 

118-4. 

106. 

21 yd. 

2 ft. 8| in. 

. 100. 

1763. 

107. 


108. 

12a. 

109. 

■000000142851 

110. 

•007.'^9... 

111. 

•8. 

118. 

/r- 

113. 

1296. 

114. 

1386 Kq. yd. 

3 ft 96 in. 

116. 

|. 

iia 

34 . 117. • 8. 

118. 

Rl. 6(1. 9p. 

110. 

22 a 

180. 

48. 

181. 

2f. 64<i 

122. 

m 

128. 

13. 

184. 

•3304. 

128. 

3-461S3§. 

186. 

£182. It. 3d. 187. 

13. 

188. 

Wedneedty« 

129. 63. 

130. 

4i*|. 

131. 

20. 

132. 

•0432. 


133. 3840. 

184. 

2»3,r..7.673 

; 3.7.19.101 1 


G.C. 

M. 21 

; L. C. M. 2*.3.f 

1.7,19.101.673. 



136. 

26. 


138. 1. 

137. 

•65762S. 

138. 

iH* 

189. 

4288-179204. 


140. 

850 times. 




Sxamplea for Bzeroiae. SOlb. 


1. 

3210 ; 1023. 

a. 

12. 

3. 3. 

4. 

16^ min* 

6. 

46|. 

0. 

1. 

7. 6 p. e. 

8. 

4,7. 

9. 

4726. 

10. 

lO-W sq. yd. 11. 

6 h. 27j*« m. F. K, 

12. 

R4e. 4a. 

IS. 

3-2804* 

14. 4. 

16. 

137. 

16. 

1250; -0125 

j •0000000125* 

17. R6. 

10a. 


18. 

Mondify 8 p. 

IL } Iff niitu to 6L 

19. lOi. 

; 6», 8(i 

iU 

80. 

iVi- 

21. 

nf.u 

2a 1856. 

23. 

8 /.Y,. 

34. 

300 sq, yd. 

86. 

6 hr* 

26. £-22. 8< 

. 27. 

169 : 191. 

sa 

9,\ p. c. 

29. 

999976 j 100141. 

SO. 

172. 


8L I92S1, 18261,17271, 16281, 16291, 16201, 14211, 13221, 12231, 
11241,10251. 32. 3) hr. 33. K9R63. 84. 11 : 9. 

36. 33i. 36. 6. 37. 14. 38. A750. 39. 7 h. 34 m. r. v. 


40. £419.19.3. 41. 401 : 644. 42. 4 yr. 43. 150. 

44. 46. 1016.46. 3( dajd. 47. 9 days. 48. 16 ; 66 . 

48. £264.6(. 8(j. 60. 14. 61. 80. 63. R166. 

63. 1 hr. 64. 70. 66. 83 ; K ^ 1 153. 66. £4800. 

57. 429.68. oi. 69. ll^gkllona. 60. 11 r. w. 6L IS d». 
48. In th« flnt veuel tttio of wine to «&ter ii 1729 271 i in the 
Noond S71 : 1729. 63. £4840, £4400, £4000, 64. 20, 
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eS. 7'B76. 60. 453760 tons. 07. 46 days. e& 440 mi. 

69. 7 : 1. 70. 53^. 71. SOO. 72. ISO. 73. SO. 

74. 17^ mL and 9^ mi. per boar. 78. Is. I0|4i 

76. Saob man £3.15i.; eaeb woman £S. lOs.; each child £1. 5t, 

77. 4 mo. benee. 78. S50. 79. 3S8; 11*88 gr. 

80. RIO. 6a. 81. Loses min. 82. SO hr. 16 min. 

88. ISOO. 84. £876.6.1. 88. 8184 or 7484. 

86. £10.6i. 87. 186. 6a IS hr. 

89. 18^*^ days j on the snppositton that they work 18 boors a day» 
00. >4 £540, £ £360,0 £840. 6L RdSl^. 92. R500. 

93. 61000. 94, 84 yd. per min. 96. 9 hr. 

00. 113fy{[gr. 07. RS. 13a., R4. 8 a. 08. 10 for a ritpee. 

90. £1033. 100. 188*5016... 101. } in. 

108. The olook ought to have been set at 5 h. 80]^{{ m. r. x. 

103. 160 mi. 104. A, R48 s B, R40 ; C, R35. 106. RSO. 

'l06. 63. 107. 16 ft. 100. 1S| hr.; d, 4|; £, 6^ 

110. Rl. 8a. IIL 4a., 8a.. Rl. 8a., R4. 6a., R18. 8a. 

112. RSd,*^. 113- R660. lU. R8400a 116. 73 times, 

no. 6V miles'from P. 117. lOo. 118. .i's 1} oi., JPs 8 os. 

119. RIO. 120. £880. 18L 0818... 122. 8 ft. 

183. 184. R9. 7a.3y). 186. 4a 186. R3.8a. 

127. 46. 128. *675. • 129. £18. lOi. 180. 6ft daya 

18L 4|ft, 182. 8 ft. 183. WQUose 7 p! o. 

134. ISa 186. 4|. 13a 16 yd. 187. 1|S hr. 

188. £48.151. 189. 86,15, 10,95. 140. 47iV p. e. 

141. R6. 142. 676*0297609994. 143. 60 times. 

144. They wQl ran a dead heat. 146. 96. 146. 9. 

147. £10. 14a 8 gallona 149. £30.14.8}. 160. 3 ft. 

16L 98| days. Ua 43 wk. 1 da. 9 hr. 168. 6 ft., 8 ft, 

164. Loses 53|p.o. 166. 78. 166. £8.6i. 167. ISl. 

Ua 91|mln. 169. R10600Q^;ieO. 6,ysio., 8^/8 in. UL ISi. 
162. 49 gallons. lOa 979 ; lOa Breadth, 6 yd.; h^hi^ 6 yd. 

lea S5H min. 16a R6T. 8a. 167. 894, 886, 49a 16a 54||. 
169. 7a 170. fA. 17L 4 hr. 17a 21|hr. 

178. 66 min. 17a J most pay Is. 8cL and 0 Is. 6dL to £. 
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176. mo. 176. 11. 177. £S3S9. 16«. i^d. 178. ISOO, 
179, 36 mi. and 24 mi. per hour. 180. 2SS3S83| fzanee. 

181. £1327. 10«. 182. 13. 188. 2313,V,. 184. ‘1116718 

185. 817i a 1 343 timei. 186. lift. 187. 3. 188. £76. 

188. The former ; eiutoiner loeea £'0.'S oi. ia 1 lb. 

190. 68 milea. 16L 79 wk. 1 da. 32*83 hr. 198. S63f,. 
198. 3*ft daya. 194. £10. 196. R300. 106. 6800 7331. 
197. SOth Oot. 1856. * 198. 780 ae., 468 oc., 620 ae. 

109. a times. 200. 3436 yd. SOL (i) 40 s (ii) 60 ; (iii) 6a 

202 . .4, &S476/t : B, R15S3ft{. 208. S9,V i £176|W. 

204. 20S. ‘126. 208. 3175. 207. C wiiu by .W, y<L 

808. 19 ao. 209. 11345. 210. R64. 14<i. 4p. ; 3,Vir P> 0 . 

81L 14s. 7|d ; 9d 212. *346574. 213. 1 min. 61ft see. 

814. 60 days. 216. £ 606 . 216. ^ft«r 6 months. 

817. £16400. 218. S«. Sid 219. 

820. 6000 sq. ft. 2aL 323} yards. 222. 29040 ft. 

288. R76. 224. Qains R26}S|. 226. R65a 13a. 4p. 

286. A, 1-^ of a chest; B, j C, 227. 17 in. 

828. 22 yd. 229. 43ft}. 230. d, R76 ; R76 ; (7, R40. 

83L R770! 1. 232. 10. 283. £860. 3*. llftdl 

234. 6 yd., 6 yd., 3 yd. ^235. After 9 min. 836. 10. 

287. lib. to 3 lb. 238. 13 ; R1460. 239. R411. ISo. 

840. 3f. 8,Ye*s<^ ^ 

842. 3 min. 37/, seo. ; 1080 yd. 843. 10. 

844. Better 80 lb., vorse 40 lb. 846. £500. 246. 1163. 

247. £2364. ISs. 4ftd. 248. 3 ft. 849. B wins I 7 88 yd. 

860. R18. 85L IS bos., 18 bus., 36 bus. 

862. RSftftS decrease. 26& R4. 3a. Iftp. 264. lOftf. 266. 350 lb. 

867. 13ft days. 268. 3 *. 3, (by Tolame). 869. R3078a 
860. R276. la. 6p. 861. 6a. 7}?. ; R&493. 7a. 862. 73 yd. 

863. Imin. 264. R43}ft. 3%5. 80lb. 266. R17S6.10.8. 

867. 4a. 3p. gain. 868. £1133.16.8. 869. 69 sq. ft. 81 in. 

870. 39 yd. 27L 10ft da., 4/«% en. fh 272. 66. 

873. R95197. Sa. Iftlp. 274. 2s. 3d. 876. 6y>. 276. IS yd. 

877. 3 da. 27 & 37 da. 876. 8 st. 7 lb. 280. R16600. 
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SSL 3A mi. 3BS 64. 283. d oa. ft. 1397^ in. 284. U 

286. S7. 288. 40 jrr. 287. 92. 288. 60. 

889. £1508. 16*. 7ii8<i 280. 2399 lb. 7 A*b <»• 891. 160 yd. 
292. 4ih‘>> 898. 1000 yd. 294. 17000 : 18067. 

296. 3^ pioa. 296. £1668.7*. 297. R2.9.8. 

298. 6$ da. 289. 49. 800. *26^. 301> £69.8.9. 

302. 9. 803. R370. 804. 161 sq. ft. 21} in. 806. 26 ml 

806. 2170. 807. RI600. 808. £1350. 309. R3.15.7}. 

310. 14'6. 81L 3 in. 8l3. Siuin. ;imi. 313. 68. 

314. lOA^ p. 0 . inereaae. 816. 12 p. o. 816. 4 yd. 

317. 93.7ilb. 318. 49} min. 319. 18 da. 820. 33}. 

821. R44000 docreua. 323. R1705)J| ; £173 ,Vt. 383. 1. 

324. t/2, }. 326. Faster 99 yd. ; alower 77 yd. 

326. £1.16.4. 327. Juat paswa. 328. R6.8.11^tr> 

'329. 4}V 330. R2.3U. 881. £900. 832. 5,*3 tnl 

333. 2A' 864. 72 gall 336. 4} p. o. 836. 1*. Sd. 

387. 9u. 3p. 838. 144; la. 839. 22 mi 340. 4}. 

84L R0230{§. 342. £7996. 343. 1*. 9A>s<i 344. Oa. 4p. 

346. £1.50. 16a 346. 60 min. 347. 2601. 348. R1926JS{|. 

349. £1073.4*. 0-6560736d. 360. R30. 

FroblemB. 202. 

1. 942. 2. 10<i 8. IIA ia. 4. 1083. 

8. 60 gnineaa, 128 ha1f-«towna 6. 7. 132. 8. £276. 

9. 6} ; 166}. 10. 2i3 368...; S0 067... oi. 11. 34). 

12. The latter. 13. 3*. 11 14. 16*. n}(i, 16*. lOd, 16*. 9<i. 

16. 3466,2304.16. 126 qt 18. R5, R3, R2. 19. 2632. 


20. 

3. 

2L 36. 22. 

424. 

23. 60. 

24. 


26. 

ISOOOO. 


26. 

11960 

aq. yde 4 ft. 20*41 in. 

27. 

10 ft. 

28. 

lOd. 8p. 

29. 

1319-472 ft. 

30. 

33} lb. 

31. 

8*. 

82. 

Rl-026... 

83. 

395. 

34. 

46} hr. 

86. 

' R1026. 

36. 

6 br« 59 mitie 15 see. 

87. 

64 tiraea. 


88. II daya 89. B ; ,1^ 40. IS. 41. 60. 42. A 
48. 1 mile 080 yarda : 13}} milea. 44. 2})| hr. 46. £20. 

46. 36} mi per hr. ; 8 h. 37 m. ▲. x. 47. 20}| mi, 16^( ml 

ml per hr. 49. 10} ml 6L 116 min. 
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82. 167 mlD. 63. S5 mi. 64. 1;1-30 a.x. 

66. In 10 min. more. 66. J £16S, £118, C £104. 

67. .<1 £1296, ££1878, C £1044. 68. >0. 69. 8. 

60. S1720,R1880. 61. ${. 62. II. 88 end 38 d»78. 

63. Tea U Oii., co£« 6*. lOd: 64. 30 and 18. 

66. 8 and 18. 66. 8-20 lb.' 67. lOgalL 

68. Man R260, each woman &62. 8<i., each child Rl5. lOa, 

60. R24,R16, Rl. 70. 30 yr. and 86 yr. 71. 10.p. e. 

72. 102U 73. R6.7.I1V 74. SOUmes. 76. 12*. 

76. £6000, 77. 4^011. per hr. 78. 48i|. 

78. 83 carata fine, 60. 4| mi. per hr, 8L RIgiV 

82. 9 gall. 83. 8 ; 1. 84. 18 gall. 86. 6} gait. 

86. 1:1. 67. 3146 : 8484:1431. 88. 8*. 44 per stone. 

69. R18080. 90. R8. 8a. ; 8a. 8p. 91. R767B. 2a. ; 10a. 8-85p. 

92. £7. 16*. 7,VtV^ Oa 10.25,60,76. 94. 18*. 

96. ^ R2400, £ R900, (7 R240, £ R60. 06. 88800 ft. 

97. 16 rich, 85 poor. 98. S73{y ou. in. 99. R3923^, 

100. RSSn. lOL 133. lOa 103. £818.8*. 

104. R12960, R112S0. 106. £48000. 106. e| p. e. 

107. 48 mi. 108. £10. 109. 6^. 110. R10638. 18 6. 

111. R14608, R18090, R1289e, R9672. Il2. £I9|. 

lia R4942/[. 114. 46 mL per hr, 116. The steamer ; 16 hr. 
116. 25. ' 117. 76. 118. 35 measures. 119. 30 seers, 

120. £690. 121. 52. 128. R91B0. 123. 1050. 

124. 16 : flU CO. in 126. £5. 14*. 126. 8400. 127. 144. 

128. R5000. 129. 25. 130. 3g md. 181. 8} p. e. 132. 3d. 
133. R1.9a. 134. R450. 130. The second {s R80 less. 

186. 7. 137. soda. 188. R7.8a., RIO. 139. R7.8a., R9. 

140. 30.141. R2. 142. 7andl. 143. R3. 12o. 

144. By 3d. 146. 66306* ; 12577571,VA- 

146. 11663,1169,1000,1008 147. 48 centres, 31 outew. 

148. £4. 4*.. £3, £1.16*. 149. R8. ISO. R4500. 

161. R49. 162. 89. ISa 11. 164. *3 in. 

188. Each man, R2 ; woman, R2 ; boy, 12a ; girl, 8a, 

186. 7 : 40. 187. 10, 16. 20. 168. 76 p. c. and 25 p. e. 

169. 63 ewt, all^, S| ewt. lead, * ewt. tin. 160. 6a., 6a., 4a. 
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leL 1 md. lea. as. lea eo. lei. is hr. 

JieS. S^y hr. 166. 4 hr. 80 mtn., 7 hr. 3S min. 

, .167. R46. 10. a 168. 3 A mi 169. 4<S6 p. x. 

170. 16 mi par hr. 171. 8^ mi 172. R4e. 6a. R37350. 

174. ISO. 176. 7,Vigr. 176. RS065i| daorcMa. 

J77. 140,168, 160; 840. 176. R16. 179. SO. ISO. R400. 

181. ISf 182. £418. lOa. ISa Eogluh DATriea; £4000. 
184. £l08a 186. £34.8.11^f. 186. 1199866834376 aq. yd. 
187. 16,|f. 188. 183}. 189. Sa. 8i. 190. 33}. lOL 18. 

192. 48ofMohkind. 198. 90 tui 194. 60 p. a. 196. 81. 
196. 91480. 197. R10028. 4d. CJf. 198. £1889. 13a. 4,V^(i 
199. £368. lU 1/fd. 200. 3». 7}d: 201. £S00a 

aoa 11«. 7iV<i aoa 78 p. e. 204. £4664/i, £13e||, £9Jt. 
aoa 880. aoa £3.17.10} ; Si. l}d a07. 1100 ft. per leo. 

^08. 1} mi and { mi per hr. 208. Sf daya aftar Snd atarta. 

210. £18116.6. a 21L 860. 

212. 6 mtn. 4 ue. { 6 min. 16 aaa. ; 8 min. 86 aao. aia 14 min. 
aia R88|. 216. 9}f} min. 216. RSOa 217. 16 :9 :6. 
.216. 76 MO. 218. S9ifJ|< mi par hr. 220. £7. 11. a 


ANSWERS TO CALCUTTA MATRICULATION PAPERa 

1930. 

CotnpuUorf Paptr. 

2. (1) li(S) 8. (1) £84.9f. 4}d. i (8) R600a 

Jiiditional Paper. 

2. (a) 9 hoore ; (&)' R80000. 

1921. 

Canpftltorj Paper. 

1. (fl) (*) 138 ; (») (8) Seo see. 

2. (1) (t) ^4,(11} O-OilA ; (8) 60 feat. 3 . (1) R317.4a. 6{p. } (8) 6} p.o, 

1. (a) 627...am. ; 1«. ll}d 

2. ^a) 028681 (6) A £1130,5 £439, C £175. 



1 S 8 WEBS fO OAtOOnA IUYBKin.Afto* MiaM <3 

I92Z 

ComjwZforjr Pafer, 

1. (a) (S) SOB ; (B) (1) 600, (S) 6040. % (1) 76 ; (B) 60. 

9 . (1) (i) £3. 14«. 6 i<i, (ii) R966. 611 . 4p. ; (S) R760. 

AdditiontU hip«r. 

1. (< 1 ) 1834; (B) 0-474. a.* (a) 8 718; (B) 4Sf p. e. 

1923 - 

CanpultotTf J^per. 

1. (1) 8695848661 20 a |S) 305. 

(B) (1) 11687 times i Rea. 4. (8) 94. 
a. (1) 1. (8) '1 8. (1) R448. 7a. 7ip. (9) SO yean. 

Additional Jpaptr. 

L 1679. (B) '896. a. '368. (B) 17^ p. e. 

1924 - 

Compnltory Paptr, 

1. (a) (1)668, (8)44. (B) (1)11, (8)180. 

a* U) if <S) 8- (0) (1) IU4.19a. (8) 66 yd. ; (B) 4 p. e. 

Additional Paper, 

1. (a) 13679 ; (B) 6 p. 0 . 8. (a) '10686 ; (B) 49. 

' 1935 . 

CompnUorp Paper. 

1. (a)(1) 104478661118690; (8)6. (B) IS, 3. } ; 66% 

8. (a)(l)R80. lla.8^oP.; (8) R7300. (B) 10 Iin. 48 mio. 

Additional Paper. 

1. (a) 1834 ; (B) S'41. 3. (a) 8^183 ; (B) 6} p. e. 

1926 . 

CotnpnUory Paper. 

1. (a) (1) R950488 : (%) AtVlfn. (B) (I) SS1B4 ; (8) 87. 
s. (O) (1) 1 ; (2) Sh (») 11 days. 

3. (1) R1638. Oa. 6/. (8) He lotn 8^\ p, e j after 8 nto. 

AdditxontU Paper. 

1. 18;'99999. 3. *80873. 
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1927. 

CompmUotj Paptr. 

1. 84; 6. 2. (1)^, (8)-01236:14Treeks. 

8. (1) R646. &a. ; (S) R770 > 6^ p. e. 

AdditxOml Paper. 

1, 1*41069. Qi' 124 ; S-187B x ^ 

1928. 

CompuUoTg Paper. 

1. (1) 17548, 14911 } (2) 32. 2. (1) 1 ; (2) '14285^ , 15 d*yfc 
a. (1}R81. Oa. 0/.. (2)4yn.;30hr». 

AddUional Paper, 

1. 1*413 5 10000. 2. 1*411. 

1929. 

Compnleorp Paper, 

1. (i)B23i (») 12 ; d 18, i9 67,(7 33.' 

2. (i) 1 ; (U) -Uh i 401 : 544. 

8. (i) R217. lUa. 6p. ; (ii) 44-| p. a ; 38 ae. 

Paper. 

L *53452 ; *00428. 2. *2554 ; *001. 

1935* 

Computeorp Paper. 

1, 11 ; (ii) At 10 r. x. od the day after next ; R285. 

2. (i) R9. 12a. 6p. ; 1. (u) 3 daya. 

8. (i) £192. 16«. lOi. (ii) 19800 ; 4i. 6<l. 

Additional I\iper. 

1. 2*6180 1 ’83203. 2. 10750; 11^ mUaa. 

193 *- 

Compnliorp Paper. 

1. (048 : 2478. (U) 39; 1181. 

a. (i) 8; R31- if'. (U) lOp. 

8. (i)4p.a. (ii)6daye. 

A<ld»(iaiial Paper, 

2. R300.18a. j £10«» 


L *1067 11*0580. 



Aimwna to povjab EmAxoi tafibs 


193*. 

CompttUorjf Paper. 
t (0 i- 00 RS8:18720. 

9 . (!) Alt. ISa. (ti) 359 ja&it »ft«r 1921 ; R60a 
8. (i) -0052081 (U) R76 ;3)eh. per wer. 

AddiUonc^ Paper. 

1. (i) *02543. (ii) 11090 {190. 2. ({) R990. (iO 40 inllei. 
kway from A % J«iRl90, 8-R240, CbROOO. 

* 933 - 

1. 0 : 1. 9 . 504 I 98280. 

8 . (i)-S647. (U) H:15; (t) R406. 81. 7b- (i‘) *4000. 

Addxtiaml Paper. 

1. (i) -173... ; 12<i. (il) R4. 9d. 

8. (i) 1’1540... ; 11 milee925 yda. (Q) 12 honn. 

8. 8a. 

1934- 

Compvltory Paper. 

L R8568 ; 10017. 2. 1 ; 14. 

8 . R0215. 11a. 2)b. : 0) 1018 ; (U) 8769. 

4. R600^ ^ p. e. ; 8 d«yi. • 

Additional Paper. 

1. 0) 0 798 i 8783 yd, I ft. ; (fi) 1*2796. 

a. 0} 2600 &g. : R548.14a., R492. 3a., R710. 15a. (U) RSa 

81, 0) After 2 hr. 61^\ min. ; 480 yd. from the tterting plaea 
■long (he let mnn’e eonne and 604 yd. along that of the 
siid man. (it) After 5 hr. 43^ min. ; 9wyd. off the 
ktarting plaro along (be let man’e eonrae and 14 yd* 
beyond (he itarting place along the 2<id man** eonree. 

ANSWERS TO PUNJAB SyTBANOB PAPERS. 

1900. 

L S000401. a. R7863.15«. nMrly. 8. 10 yd. ; 29 yd. 

1901. 

1. E5. Oa. 4A 2. t-6789 : I or I : *83. 8. 12 per eent. 4. 79 > 48. 

9. Oa At*-*! 



ABStmCtTtO 


6S 

1902. 

1. 8.6,7.11.18.37. 2. 6760. 3. R4800. 

4i R8. 7(1, 9p. 6. 16 per cent. 

1903. 

L Prime; 88731x878. a.'S|br. 8. R763. ISo. lUli>. 

4L R106,yr : B, RlSl/,Vi S S- 

1904. 

L S*«,8*.7» j 8»8,7 } 6.7.2. 2. -OU j 14789 85. 

8. Ra93 . 14.3. 4. R866.8.8f. 0. 

1905. 

1. (1) S'43i4i ; (8) 90017. 2. Man, R167. la. } 

woman, R97, 7a, 8p. ; boy, R69. 9i. 9p. ; girl, R4l. 18a. 8p. 

2. RlK13a. ep. 4. RSIS. 8a. 6. (I) Sunday ; (ii) 84 rimes. 

1907. 

L 68. 8. £6116.8.4}. 8. R14866f. 

4 . Rl8e7Sa 6. '419084$. 

1908. 

1. IM} ft. 2. *00300293... 8. 9^ p. 0. 4. 6186 p. 0. 

L : 04876. 2. R1. 8a. 8. I6jVf days, 

4^ Rl^ei, 60. ] R408. lOa. 

i9:a 

L 2686. 2. ^ ; -0003186. 8. R1S89. llo. Olp. 

’4.‘P.W.^100^ 16l.5}f<i; D-£33. 8<. 6. R736. 

I9II. 

a. 8f7)Q7... . 8. £11870. 3(. 4-4986<f. 

4« I monthi heneds S. 6| (Uya. 

1912* 

% 11 9o fl <1 bj|| 4e 8^ Pi 1 RISWO* 

min. pi^ % 



4VIWEU TO allabasaA EMaABOl faEbm 


6 ? 

19*3- 

1. 109,113 ; 644. 2. (i) Vil9i. 8. R3 ; Rl. 10a. ; Rl. Oa. 

4. RS269. ISa. lip. 6. 1608. 

1921. 

1. 1881Sl:8|Sr* 8. *R46. 6a. 4p. ; 

8. R6. Sd.; RIO. Sa. 8p. *4. 4H7««n- 6. 3 ; 81. 4<I. 

*1922. 

1. 192; 6,V a. £3. 9 j. 6|i.; £11.18*>8<4 

4. 7} p. 0.; lfi| orangM. 

5. A, R3788 ; B, RS260 ; C, &649S. 

■" 1923- 

1. ‘6606. a. £39. 13i. 4d. ; l\. 8. R68S. 8a. 8p. 

4. 0 p. e. : ^0 ir, 8. U66849 tq yd.; R8S763S. lOdi 8p, 

AXSWEftS TO ALLAHABAD ENTRANCE PAPERS. 

1900. 

1' iJflSsJ 2. -iogserd;**, 3 . RW. ISa. 0»p. ; a 16# 

4. R3200;R38f9.9a. ll-04p. 8. R8B9. Oa. neatly. 

1901. 

1- i2efV:£9 1*- a. 03391. 8. 160yd. 

4. R626. 8. R16800. 

1902. 

L *0CO279 : Sr>234-713. 8. 44. 3. R8986. 

4. A, 46; B, 81. 6. 7,'q daye. 6. 8| ye»n. 

1903. 

L fa)31i9i>. (6)'6. 3. (a)‘0051472 ;-9375. (6)8-6,. 

8. 30 days. 4. 10-15 p. k. e. 

1904. 

1. (a}llHl (6) 000185. a. (n}£17l4.15.3 : (6)3‘1624. 

8 . £75. 4. R1167. 10a. 6 . £19426. 

1905. 

1. («)VAl (6)-9530. 3. (a)4ewt.lqr.9 89lb. ; :0816... 

(rt)£6,5.4i. 8. I5jp. c. 4. ROjVv . diu. 



AKimERIO 



L 4S. 

1. Y«a 
1. 814819. 
1. '380481. 


a. 1 «A*. 


8 . 


1906. 

8 . 

1907. 

04*91. 

1908. 

a. i 


96 yr. 4. 3981. 


4. S’9S6... 


8 . Sm Art 108. 


1909: 

8 41 p. e. 3. 1<. Ad, 4. R5.8a. inereua. 


ANSWERS TO ALLAHABAD MATRICULATION FAPERS. 


1910. 

1. 99,000,099.099.099 ; 819-0. 2. 316 ; 8739. 

1911. 

1. 9,000,089.000,010 ; 1. 2. I 809314 Km. 




8. 34091. 


1913. 

L Thra« bUlioOi two kaudrod and three thonund and eU 
hoadred milHon, and four bondred tbounnd. • 

a- (1) I (9) £1. Oi. 81<4 8. 86|Ht. 

1913* 

L 18l|. a. 11. 8. R88S0. 4. £81. 

1914- 

L (UM* (9)a<.3fd.; 'l6. 9. eOl.V 8. 661. f|(i 4. 04. 

1915- 

1. (1)66'1. (9)-318 a. 14384. 3. 36 ft. 4. 8p.e. 

1916. 

% 9 tena 9 owi 9 qr. 9 lb. 8. 10 ft 8. 6i. 44 

1917- 

(nil 1 (*) O'O’?- a. (l) 0*90; (9) 14149.... 

8. Iqp^ 4. R781.40. 



Ammt to FAtVA lUTlklOOLATloa FAPin 


1918. 

L (a) n 960 ; (») R36»^2. 8. 168 ; ?30. 

8. Aogiut 17| I h. m. A. M. right tin*. 

19*9- , 

L (a) It and 13. (i) : O'S. 4. R635, 4a. 8. The former. 

I92t. 

L (a) 389:(i}S6a a. SStfft- s. R70e. ISO. 

»si». 

L (a) •OOiS : (3) 1-001. 8 . R198. Sa. 9i^#. 8. 37,\ p 0. 

4. 20 p. 0. ^ 

1933- 

1- (a) 89'^-^ ml ; (6) OOCO8. 8. 16 fU, 18 ft, 18 fU 3. 162. 

ANSW8RS TO PATNA MATRICULATION PAPBBS. 

1918. 

Cofflp«L«f3r /b/MT. 

1. (a) 496783793656 ; 6000. (6) 9163 ; 186. 

a. (a) 1 i £906. 7i. lU (6) -043826, 011876 ; I61. 9d, >1676. 

8. (a) R600 : 85 yean. (6) 10 4a7*. 

Jddili«nal Aper. 

L *001833. 8. 463 Utr« nearly. 8. 4065. 4. 176400. 

1919. 

Comfvluny I\tper. 

1. (a) 604366746368460 i 939863, 100203. (6) 876 ; 9d. 
a. (a)l;-806i (6) £8. I61. l]|d.; £183. ISi. 4d. 

8. (a) £816. lOe. 8dL: Oj. 0 Sd (6} HaU-an-boor i 6 honn. 

Additional Pafor, 

L -0499976 ; £SSa 8. 8 Ko. 47 m. ; '6381. 

1920. 

CempvlMry 

8. 212. 4. IH- 6- osoaiis. «. ;£l57i. 9i. old. 7. £ 8200 . 

, AdditimA popff. 

1. (a) -0006; (6) 148 yarda. 
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ASlTCKBnO 


igit 

i|lo> 8. S1-371S30 : 8318. 4. £8. 19«. llJtL ; £ia 7f. M. 
p< e. ; 3703)1 guineas. 

1922. 

5. 47. 8. R4S0. * 4. R3S89. Oa. 0)}A ; R478. 

0. 6108 i 81 yean 4 montbs. 

19*3- 

1. 700. 9. 857040. 4. £3707925 ; R4627.3d. S)A 

6. 8 times } R46 each. * 

1924. 

9. 907980. 8. R8650. 90. 3)p. : 9-45. 4. 95" men. 

8, 067'6 fnnoe ; 23 p. 0. 

1925. 

Compuitorf Fapcr. 

1. 7896 : 48900. 9. 42 ; 8177. 8. 158 yds. ; 1. 

4. R560, 0 p. e. ( 10)^ 6. R1725, R769. 80. 

Additional Pup€r. 

1, 321608680470 } 850a 9. (0) 56 yds. ; (9) *6487083. 

8 . 810 mi. i 1;)). . 4. 3 yn. 0. 5-403 ; 10 ft. 

1926. '' 

CompuUory Pupor. 

1. 100399 i 10 ft. 3. Prime number ; -03396879. 

8. R108. 80. e)p. ; R50. 4. R384 ; 62 004. 

0. R1180;6min. 

Supplementary i’apfr. 

L 1843 ; R7 and R4. 80. 9. 115-83, -00568 ; 

8 . RS066. 8a. 9p. ; 1)}. 4. RIOOOO ; 7664. 

0. 84 ft,: 400 ml 

• 

1937; 

L (a) 670734478184 ; 84604661. f») 117 | 78a 

9. (a)Hl'06^ (&) £164.6«. 6/4(11 ^1. 

8. R1S688 8(1. : ft 1u. 



AmnrsM to smooi. bSAriio onTitioiTi tz4iii«Miov T1 


1918. 

L (a) 6643 : A, R4S7 ; B, R6aS. 8f. ; C, R614. Sa. { 

(^} ^ P" 

a. ro) £11346. 0«. llt>i i p> «■ (i) 1*0009 ; •OSloM. 

8. (0) B baaU A by yds. ooii 0,by 3^ ydi.; R379. 8«. 

(6) i, S7| p. e. ] £, 36 p, o«; 0, S7| p. 0. 

1929- 

L (a) 453550073305 j 1266000. (6) 6438e»S ; 61. 4<i 
2. (a) ^ ; <0074007. (fi) £6. 9$. id. ; 6^ yr. 

8. (a) 10| p. e. loai ; at 6-20 hr. 

— 193'- 

SuppUmMtarf Pap$r. 

L (a) 4460 ; 909948, 9390:i6, 100060,1C0032. (6) 488438 ; ‘0072. 
a. (a) 20p. 0. i R1680. 9*. 6j/>. (6) £5380. 8. 13 veaka. 

1932- 

L (a) 12203568. (5) 4a(V. (a) 9395200. (5) 11'880781.« 

a. (a) R969.4a. 7fp. (ft) R293. Oa. ; 

(a) 2'4606 ft. (ft) R1181. Oa. 4p. 

8. 08'88 p. 0. ; 16} min. 

AMSW^S TO SCHOOL LEAVING CERTIFICATE 
EXAMINATION, UNITED PROVINCES. 

1910. 

L (a) *005208^ of a rupee ; (ft) (1) ‘8125 of a rupee ; 

(2) K6S5 of a rupee 

(3) '13 of a rupee correct to two decimal placea 
a. 1168. & '8921. 4. Profit of R107.8a. 8. 10 yn. 

1911. 

L (a) (i) 40011-43 ; (H) -000112 ; (ft) (I) The right-baod aide 
•ximadoo ahoald be tnoltfifiied by *1; (B) -00017 la the 
f^ht-hand aide e x pre ul on ebonld be maltIpUed 10*. 

R 4-48 lb. too mnoh ; 1-06 lb. too much ; *012 Ibt too UMa. 

8. } of the nUton, R R1210. la. ^ ; 18 ^ 



9 


jkManMttc 


1919. 

L sm. a. Moo«|. 7 d. 

* 1913. 

L 104*1. a. 8|oTi.fk a. Riaa 

1914. 

L BSia An. %, A ftrriTM «uUw tiima B bj ‘18 min, 

a. ft5a6a8a.6j^ 4. Up.e. 

1915- 

L ftW. ISO. a. SOafi min. After Uiitui* a. 8ip.«. 

191& 

t R80Q. «>. tp .} RSSa ISe. lOp. 2. Snob wn^ abiM: 

ftllVl. Os. Op.} «Mb dAngbUi^ thus; R600. 8s. 4f. | vifiFi 
thus: R1848. 4s, 7p. ; sub brothsi't thus: iU47. Its, ^ | 
•ndk nnoM ihsrt: RS96, 6a. Ip. 8. 4| p,«, 

1917. 

L (S)>-1& a. £6877. 7a 4(4 8. 8a. pu down. 

191& ^ 

L aOTM. a. (s) 111 p At (4) £198.81.84 

а. £478aiBA94 

1919* 

L (•> iit»t W 444. 1 (s) A 1 kut } (4) la 

8. 8C|}«n.fb.ll8I| md. 4. (s)A700i(4) IS ml 

б. 8 mut bs rahtntsbsd. 


i9aa 


i, • iiw. (0) 18^81114 a 0) aafi da 10,19,10. 

4 . iaif.s. 8. 0 r. 8 b^ A 

1081 



tiaiMi 



imnu «o noB aeaooi, txixnrififlar riroi« 


1933. 

L (1) RL 4a. (S) *30a S. RS40. Ua. 7p. 

|.i»^iaU«illdoin4 Aayt. 4. (1) 1^% (S) 64 yd. 

»933- . 

L (!) 4-838 ; <II) 886, 7M. .3. 8 p. 0. 8. m 

4. 88 yd. i S8 ml . 6. 18 iliMp. 

1924* 

L (i) i (li) S. a. 7 dAj*. a.' 186. 4. R6100 8 p. a. 6. 8 ; 8. 


ANSWERS TO HIGH SCHOOL EXAMINATION PAPERS OF THE 
SOAKlff^F HIGH SCHOOL AND INTER. EDUCATION, 

UNITED PROVINCES. 

1925. 

1. (a) ai-ea. (8) Ria. 18<I. lOp. n«rly. 8.«R2833. ISo. 9p* 
8. K884 4. R<6. 16a. 6p. 

1926. 

!• («) iltt W i woman, R1 So. ; man, R8. 8a. 

8. A gave R4000. 4 . 804 ae. 8 iiq. yd. 

1927. 

1. (a) R7. 14a. Ip. ; (h) fOOS. a. (a) 1-01M0;(() SI. 

3. Haaecnred ftrat clan maria in Mathanutia’, Tartmeular and 
Optional 4. 6 p. 0. ; R260. 

1928. 

L (0) 3 ; (6) 68. a. (a) 1414 ; (6) i»t p. «. gain. 

8. R81. 8a. 5p. 4. R8. 9a. 4p. 

1939. 

L (■) S)188... |(i) R5. 7a.8p. 
a. (a) WjW 4,181; .S, 108 5 U, 7S. 

8. RS6t. 9», lip.; ISA 





n • 




I 4 


f i 


K { 




'i 




i 


i%‘. 


Mi fttMi •tanft llitt)(on) «iid foorteen 

IW. 10a. 9p. uuly. ' * 

4 (•) RSlOO ; (t) m ft. 

X (a)|{(»)m a. eii) Inl^hr.I(»)mso; «, 

4 (a) £600 1 m gtO. 18a, 4f. v • ‘ 











